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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) addresses the sampling and analysis of surface and 

ground water, soils, sediment and tailings materials during field activities conducted as 

part of a focused Remedial Investigation and Feasibility Study (RI/FS) at the Richardson 

Flat Tailings site (Site) near Park City, Utah. The Site is an inactive mill tailings 

impoundment owned by United Park City Mines Company (United Park), United Park is 

conducting the Rl/FS pursuant to the Administrative Order on Consent For focused 

Remedial Investigation/Feasibility Study, dated September 28, 2000, U.S. EPA Docket 

No. [CERCLA-8-2000-19] (AOC). The RI/FS Workplan (RMC, 2000) as referenced in 

this SAP was approved by the United States Environmental Protection Agency Region 

VIII (EPA) on September 28, 2000. 

This SAP combines the relevant portions of a Field Sampling Plan (FSP) and Quality 

Assurance Project Plan (QAPP). As requested by EPA, the format of this plan follows the 

16 elements of a QAPP as defined in EPA Requirements for Quality Assurance Project 

Plans for Environmental Data Operations (USEPA QA!R-5, 1998a). Section titles are 

followed by the corresponding QA/R.-5 outline numbers in parentheses. 

The SAP contains the Health & Safety Plan (HASP) that will be followed during Site 

activities by all visitors. (See Appendix A) 

This SAP, when necessary, can and may be amended should there be a need to do so. It 

will also provide procedures for sampling to be conducted as part ofEPA oversight of the 

RI/FS. 

2.0 PROJECT MANAGEMENT (A) 
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2.1 Project/Task Organization (A4) 

The RI/FS management team consists of United Park personnel with assistance from 

Resource Management Consultants (RMC) and other environmental consulting firms as 

needed. Figure 1 shows the chain-of-command for the project managers, engineers, and 

quality assurance officials responsible for managing the Richardson Flat Tailings Site 

RIIFS. 

United Park's environmental Project Manager for the Site is Kerry Gee, who will be 

responsible for all project management and communication with the regulatory agencies. 

Jim Fricke ofRMC, Salt Lake City, Utah, leads United Park's environmental project 

consultant team and will be the Site Manager, who will be responsible for implementation 

of the SAP. Todd Leeds, RMC, is the Field Manger who will be responsible for all field 

activities related to this document. Darlene Batatian, RMC, is the Site Safety Officer, who 

will be responsible for visitor sign in and ensure that all site visitors comply with the 

HASP. 

The EPA Project Coordinator is Jim Christiansen, Region VIII, Denver, Colorado. The 

Utah Department of Environmental Remediation and Response (UDERR) Project 

Manager is Steven Thiriot. 

Mr. Gee, as Project Manager, is responsible for the overall management and coordination 

of the following activities: 

• Coordination with EPAIUDERR regarding the status of the project; 

• Providing oversight of the subcontractors; 

• Reviewing monthly status reports; 

• Supervising production and review of deliverables; 

• Tracking work progress against planned budgets and schedules; 

• Informing EPAIUDERR of changes in the Workplan, SAP, HASP and/or other project 

documents; 
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• Notifying EP AIUDERR innnediately of significant problems affecting the quality of 

data or the ability to meet project objectives; 

• Procuring subcontractors to provide sampling and analytical support; 

• Providing oversight of report preparation; 

• Organizing and conducting a field planning meeting. 

Mr. Fricke, as the Site Manager, is responsible for the following: 

• Preparing monthly status reports; 

• Coordinating with the laboratory regarding the analytical, data validation, and Quality 

Assurance/Quality Control (QNQC) issues related to sample analysis; 

• Reviewing analytical results and deliverables from subcontractors; 

• Incorporating changes in the Workplan, SAP, HASP, and/or other project documents; 

• Scheduling personnel and material resources; 

• Implementing field aspects of the investigation, including this SAP and other project 

documents; 

• Implementing the QC measures specified in the QAPP in this and other project 

documents; 

• Implementing corrective actions resulting from staff observations, QA/QC 

surveillance, and /or QA audits; 

• Providing oversight of data management; 

• Coordinating and overseeing the efforts of the subcontractors providing sampling and 

analytical support; 

• Scheduling and conducting field work; 

• Notifying the subcontract analytical laboratory of scheduled sample shipments and 

coordinating work activities; 

• Gather sampling equipment and field logbooks and confirming required sample 

containers and preservatives. 

• Maintaining proper chain-of-custody forms and shipping of samples to the analytical 

laboratory during sampling events; 
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• Ensuring that sampling is conducted in accordance with procedures detailed in this 

SAP and that the quantity and location of all samples meet the requirements of the 

SAP; and 

• Identifying problems at the field team level; resolving difficulties in consultation with 

the QA/QC staff; implementing and documenting corrective action procedures at the 

field team level; and providing communication between the field team and United Park 

management. 

The roles and responsibilities of other field team members will be to assist the Site 

Manager with sampling activities, sample handling, and overall documentation. 

Oversight activities including sampling to be conducted by EPA's on-site contractor will 

be coordinated between the EPA Project Coordinator and United Park's Project Manager. 

EPA's on-site contractor and the Site or Field manager will work together to coordinate 

sampling efforts. 

2.1.2 Quality Assurance/Quality Control Organization 

The Quality Assurance Official (QAO) is Gary Colgan, with Aquifer Science, who is 

responsible for the quality assurance/quality control of the data that are generated during 

implementation ofthe SAP. Mr. Colgan will report any QA/QC problems to the Site 

Manager. As the QAO, he will be responsible for the following: 

• Reviewing and approving project specific plans; 

• Directing the overall project QA/QC program; 

• Maintaining QA/QC oversight of the project; 

• Reviewing QA/QC sections in project reports, as applicable; 

• Reviewing QA/QC procedures applicable to this SAP; 

• Auditing selected activities of this project performed by RMC and subcontractors, as 

necessary; 
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• Initiating, reviewing, and following up on response actions to address QA/QC 

problems, as necessary; 

• Consulting with the Site Manager and/or Project Manager, as needed, on appropriate 

QA/QC measures and corrective actions; 

• Arranging performance audits of measurement activities, as necessary; and 

• Providing written reports on QA/QC activity to the Project Manager and Site 

Manager. 

2.2 Problem Definition I Background (AS) 

United Park is the current owner of a large parcel of property (the "Property"), comprising 

approximately 700 acres, located in Summit County, Utah. Figure 2.0 shows the general 

geographic location of the Property. The Site included a historic mine tailings 

impoundment, consisting of a large, geometrically closed basin formed by an earth 

embankment and a series of perimeter containment dikes and covers approximately 160 

acres of the Property. The tailings impoundment resulted from decades of mining and 

milling silver-laden ore in the area around Park City known as the Park City Mining 

District. The Site is depicted in Figure 3.0. 

The Site has remained unused since mining and milling operations ceased in 1982. Over 

the past fifteen years, the (EPA), the Utah Department of Environmental Quality (UDEQ) 

and United Park have been investigating the Site in order to characterize the Site and 

determine potential adverse impacts to human health and the environment associated with 

the Site. At the same time, United Park has been implementing a series of remedial 

measures at the Site intended to mitigate any potential adverse impacts on human health 

and the environment. 

Based on available data from the Site and from similar tailings impoundments, United Park 

believes that the tailings impoundment as currently closed does not unacceptably impact 

upon, and does not otherwise pose unacceptable risks to, human health or to the 
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environment. United Park further believes that final Site closure can be achieved without 

the implementation of further remedial measures. On the other hand, United Park 

recognizes that EPA and UDEQ have expressed concerns about Site conditions that the 

agencies believe must be addressed through additional Site characterization and possibly 

through the implementation of additional remedial measures. Therefore, United Park 

proposes to use the data collected to date concerning the Site (after an evaluation of its 

suitability for use in the RI/FS process) and the data derived from the RIIFS, to facilitate 

an evaluation of the effectiveness and appropriateness of the existing in-place remedies 

and to further characterize the Site. The determination as to whether any further remedial 

measures are needed to support final Site closure will also be accomplished. If and to the 

extent further remedial measures are required at all, United Park believes that any 

appropriate final remedy for the Site should incorporate to the maximum extent 

practicable all existing elements of Site closure. 

The RifFS Work Plan outlines additional Site characterization work to be performed that 

will gather data to assist in the evaluation of the soundness and appropriateness of the 

existing remedies and, to the extent necessary, recommend additional remedial measures 

to support final Site closure. This and other data will also be presented for use by the 

EPA to perform a focused risk assessment. It will also be used in the RIIFS final reports 

both consistent with the Comprehensive Environmental Response, Compensation and 

Liability Act of 1980 ("CERCLA") and the National Contingency Plan ("NCP") to 

support final site closure. A detailed description of the Site, including a description of the 

Site operational history, existing closure measures and elements, regional geology and 

hydrogeology and surface water is set forth in Sections 2.0 to 2.5 ofthe RIIFS Work Plan. 

2.2.1 Historical Data Summary 

Previous data have been collected by EPA, United Park and Park City Ventures (PCV). 

The historic data cover a time period beginning in the early 1970's up to the present. 

Appendix B contains a listing of known site investigations and reports. Because past 

investigation activities by PCV, Noranda and United Park were performed without EPA 

oversight, the results from such investigations will be evaluated as part of, and 
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incorporated as appropriate into, the RifFS. A detailed description of the investigations 

previously conducted at the Site, which have included investigations of air quality, the 

extent ofthe tailings cover, tailings impoundment integrity and stability, and groundwater 

and surface water quality, are set forth in Sections 3.0 to 3.5 of the RifFS Work Plan. 

Based on previous and current environmental studies and existing Site conditions, United 

Park has developed a preliminary model of the Site which is described in Section 4.0 of 

the RifFS Work Plan. The preliminary site model has been developed to portray existing 

site conditions and more recent data and information that have been developed by United 

Park, and will be used to evaluate the need for additional Site characterization work to be 

performed as part of the RifFS. 

[Note: Although CERCLA guidance indicates that certain site descriptions that are 

already included in the RifFS Work Plan need not be repeated, the descriptions set forth in 

the following Sections 2.2.1.1 to 2.2.2 are included to be more informative.] 

2.2.1.1 Surface Water 

Section 3.5 of the RifFS Workplan presents a summary of historical surface water data 

for Silver Creek and the south diversion ditch. Surface water data have been collected on 

and near the Site since 1975 as part of permit requirements and investigations by EPA and 

United Park. The data generally show that metals concentrations measured in the south 

diversion ditch have declined particularly since the mid to late 1980's when the ditch was 

reconstructed and when the tailings were covered with clean soil (See, RifFS Workplan, 

Table 3.1, Station N 5). Data collected in 1999 indicate that zinc concentrations measured 

at the outfall of the ditch meet applicable water quality standards. Zinc concentrations 

exceed water quality criteria in the central portion of the diversion ditch and both 

upstream and downstream of the Site in Silver Creek. The downstream Silver Creek zinc 

concentrations are less than the upstream concentrations indicating that flow from the 

diversion ditch may be diluting the upstream zinc concentrations. 
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Table 3.3 in the RI/FS Workplan presents data collected in May and June of 1999. 

Additional data collected on the Site for the remainder of 1999 will be presented in the RI 

report. The 1999 data will be evaluated, following QA/QC criteria set forth in this SAP, 

to determine if the data, along with information collected in this RI/FS, can be used to 

guide decisions on what, if any, further remedial actions are required at the Site. 

Metals measured in 1999 include RCRA metals, copper and zinc. The surface water 

analyte list was determined based on metals present in tailing samples collected by E&E in 

1984. Complete cation/anion analytes were also measured at select stations. (See, RifFS 

Workplan, RMC 2000). Mercury detection limits were not adequate to determine if the 

water in the diversion ditch meets the chronic aquatic wildlife criteria (12 part per trillion 

(ppt)- dissolved). Measured mercury concentrations at all site sample locations were 

non-detectable at less than 0.0005 mg/1. In May of2000, mercury samples were collected 

on Silver Creek upstream and downstream ofRichardson Flat and on the diversion ditch, 

as part of the Upper Silver Creek Watershed surface water sampling (See, Upper Silver 

Creek Watershed Analytical Results Report, August 2000, RMC). The detection limit 

for these mercury analyses was low enough to be below the chronic wildlife criteria. 

Analytical results indicated that both Silver Creek and the diversion ditch met the 

appropriate water quality criteria for mercury. 

2.2.1.2 Ground Water 

Groundwater quality data have been collected in monitoring wells located on and near the 

Site by EPA, United Park and PCV. The RI/FS Workplan and attachments discuss the 

historic and recent groundwater data. Initial review of the historic groundwater quality 

data suggests that this data will be of more qualitative than quantitative use. The 

procedures for QA/QC control detailed in this SAP will be used to determine the usability 

of the historic data. If the data do not meet QA/QC goals the data will be used to guide 

decisions based on a qualitative basis. 

Historical groundwater data generally show that metals concentrations have steadily 

decreased in Site wells, with the exception of the upgradient well (RT-1) installed by EPA 

8 



in 1985 and MW-5 located at the toe of the main embankment (See, Figure 3.3, RI/FS 

Workplan). EPA sampled RT-1 in 1985 and again in 1992, total and dissolved metals 

concentrations had increased for aluminum, antimony, arsenic, and barium over the time 

period. 

Comparison of data collected from RT -1 in 1984 and 1992 reveals that water quality 

appears to have deteriorated at this location over time. Some dissolved metal 

concentrations have increased from 1984 to 1992. The 1992 data contains some 

anomalies that suggest either the sample was contaminated or there were some analytical 

errors. Dissolved metal concentrations are greater than total metal concentrations for 

antimony, copper, and silver. This suggests that there are sample or analytical errors or 

interference. The well is completed in two aquifers and there is mixing of water between 

the two water bearing zones. During site visits in early 1999, it was apparent that the 

wellhead integrity had been jeopardized by vandals. It is not known if this was apparent in 

1992. Thus, surface contamination may have impacted water quality. 

A discussion of properly closing this well will take place in Section 3.2 of this SAP. 

In 1973, PCV installed three monitoring wells (MW-1, MW-2 and MW-3) at the bottom 

of the main embankment as part of State of Utah requirements for the tailings 

impoundment operating permit. In 1976, PCV installed three additional wells (MW-4, 

MW-5, and MW-6). Figure 3.3 in the RifFS Workplan shows the well locations. It 

appears that PCV buried monitoring well MW-2 in 1976 during installation of the three 

new wells. Thus, five groundwater monitoring wells are located near the toe of the 

embankment. The boring and well completion logs for these five wells can be found in 

Appendix D ofthe RI/FS Workplan and are summarized in Section 3.4 of the Workplan. 

Table 3.2 in the RIIFS Workplan presents groundwater data collected by United Park 

from 1982 to 1987 and 1991 to 1998 from the embankment monitoring wells. Additional 

groundwater investigation is proposed as a part ofthe RIIFS Workplan. Details outlining 

sampling and analyses specifics are contained in this SAP. 
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In 1999, United Park hired Weston Engineering, Inc. ("Weston") to conduct a 

supplemental hydrogeological investigation of the Site. This study represented the most 

extensive groundwater investigation conducted to date to better understand groundwater 

systems on the Property. Weston evaluated historical Site and regional data to derive a 

conceptual hydrogeological site model (See RifFS Workplan, Appendix A). In the course 

of its investigation, Weston installed eleven additional piezometers throughout the 

Property (See RifFS Workplan, Plate 1, Appendix A). Boring logs from the piezometer 

installation verified the existence of two aquifers associated with the Property. Water 

level data collected from the piezometers indicates that the two aquifers are confined and 

are separated from one another by a significant layer of stiff, clay-rich material. Water 

level data collected after the installation of the piezometers and subsequent water level 

measurements indicate that the water levels in the two aquifers vary seasonally, with 

higher water levels occurring in the spring. 

The data reported by Weston was not available to earlier Site inspection teams and other 

agencies that previously evaluated the Site. Studies by Dames & Moore identified the 

presence of clays in the naturally occurring material at the Site. It was not until Weston's 

investigation that extent or the significance of the natural clay material underlying the 

Property was known. The existence of two to five feet of clay-rich topsoil and the 

presence of the large area of silt and clay that overly the upper aquifer represent a 

significant barrier to the vertical migration of any water from saturated tailings. Weston 

has collected monthly groundwater data from February of 1999 to February 2000. These 

data will be evaluated in a supplemental hydrogeological study and submitted in the RI 

report. Any additional data that needs to be collected for this study will be done so in 

accordance with this SAP. Groundwater monitoring proposed as a part of this SAP will be 

used to verify the Site hydrogeological conceptual model as presented by Weston. 

2.2.1.3 Soils 

During investigations conducted by EPA and United Park, limited soils data were 

collected to primarily characterize the tailings soil cover and determine the extent of wind 
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blown tailings. In 1984, EPA collected one soil sample to document background metals 

and tailings concentrations. Generally, the 1984 data demonstrated that the tailings 

contain elevated concentrations of metals, and that the soiVtailings contact contains 

elevated metals, but at lower concentrations than the tailings. In 1992, EPA collected 

samples of the soil cover to detennine the extent and thickness of the cover. Based on the 

1992 sampling efforts, it was determined that most of the tailings were covered with clean 

soil or vegetation. Since 1992, United Park has covered any remaining exposed tailings. 

2.2.1.3 Sediment 

E&E collected four (4) sediment samples at the Site in 1992 in the ''wetland" area between 

the main tailings embankment and Silver Creek. (See Final Report Richardson Flat Tailings, 

E&E, 1993) The data show that sediments in this area contain elevated concentrations of 

metals. Water from the south diversion ditch flows from east to west in the wetland area, 

while Silver Creek flows along the west side of the wetland area. The E&E data show that 

metals concentrations were elevated in the sediments, however, it appears that there is very 

little transfer of metals in the sediments to the water. Both historic and recent surface water 

data show that very little metal is being leached from the sediments. In 1985, E&E reported an 

increase in lead from 0.036 mg/1 to 0.151 mg/1 in upstream versus downstream Silver Creek 

surface water samples. 

Additional sediment data will be collected in the diversion ditch as part of the RIIFS. The 

data collected from this sampling will be used to evaluate the long-term effectiveness of 

the wetland system to remove metals in the water, aid in the determination of the source 

of metal in water flowing in the diversion ditch and used in an ecological risk assessment 

to be conducted by the EPA. This data will also be applicable to evaluate long-term 

effectiveness of metal removal in the wetland area between the main embankment and 

Silver Creek. 

11 



2.2.2 Recent Environmental Conditions 

The following conditions have been identified from field work and the chemical analysis of 

soil, surface and groundwater samples previously collected at the site by EPA's contractor 

E&E, United Park and PCV from 1985 to the present time: 

• An imported clean fill covers the tailings surface, depth of the cover ranges from less 

than 6 inches to several feet thick. 

• Tailings beneath the soil cover contain the following metals at elevated concentrations: 

antimony, arsenic, cadmium, copper, lead, mercury, selenium and zinc (EPA, 1992). 

• Surface water on and near the Site contains the following metals at low 

concentrations: arsenic, cadmium, copper, iron, lead, and zinc (RifFS Workplan, 

2000). Of the metals detected, only zinc and possibly mercury exceed water quality 

standards. However, Silver Creek is currently moving through a TMDL process for 

elevated levels of zinc and cadmium. Zinc levels upstream and downstream of the Site 

on Silver Creek exceed protection of aquatic wildlife criteria. Laboratory detection 

limits for mercury were low enough to verify that all samples collected in 1999 were 

non-detected for mercury at 0.0005 mgll. The acute aquatic wildlife criteria for 

mercury is 0.0024 mgll and the chronic aquatic wildlife criteria for mercury is 

0.000012 mgll or 12 parts per trillion. 

• Shallow groundwater at the downstream face of the main tailings embankment 

contains the following metals at low concentrations: aluminum, antimony, arsenic, 

barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, 

mercury nicke4 selenium, silver, thallium, vanadium, and zinc. Of the metals 

detected, only lead exceeds the Utah Ground Water Quality Standard. (RifFS 

Workplan, 2000). 

• Data collected by E&E in 1992 show that sediments in the wetland below the main 

embankment contain the following metals at elevated levels: antimony, arsenic 

cadmium, lead, mercury, selenium and zinc. Surface water data from the wetland area, 

collected at the same time as the sediment data, show that only lead was elevated 

when compared to upstream concentrations. It is likely that the wetland sediments, 
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that are rich in organic carbon, are binding the metals and not allowing significant 

mobilization of metals to occur. 

There have been several investigations conducted on the Site by EPA, United Park and 

PCV over the past fifteen years, Appendix B contains a listing of known site investigation 

reports. 

2.3 Project/Task Description (A6) 

As summarized in the RI/FS Work Plan, extensive investigation work has already been 

completed at the Site. Moreover, over the years, United Park and others have taken 

actions to support final closure of the Site, including the installation of a soil cover over 

the tailings, drainage ditches, and a security fence. In order to evaluate the need for 

further remedial measures needed to support final Site closure and to assure that the 

existing remedies in place are adequate and have longevity, United Park will conduct the 

additional remedial investigation work described in Sections 5. 0 to 5. 7 of the RI/FS Work 

Plan. 

The purpose of this SAP is to guide additional sampling of environmental media in support 

ofthe RI/FS. The SAP will identifY sample types, number of samples to be collected, and 

establish sample collection and analytical procedures. 

The following objectives of the remedial investigation are: 

1. Collect soil, sediment, and water samples to further characterize Site conditions. 

2. Provide data to fill data gaps due to seasonal variations in media such as groundwater 

and surface water. 

3. Evaluate existing data to detennine the need for further data collection. 

4. Collect data of sufficient quality and quantity for EPA to conduct a streamlined risk 

evaluation. 

5. Through this SAP, establish procedures for data collection and analysis. 
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6. Through this SAP, define Quality Assurance/Quality Control (QAQC) measures. 

7. Through this SAP, provide a Site Health & Safety Plan for all workers and visitors. 

2.4 Data Quality Objectives for Measurement Data (A7) 

Data Quality Objectives (DQOs) are quantitative and qualitative statements specifying the 

quality of the data required to support decisions during site investigations and removal 

actions. DQOs and associated data quality levels are based on the end uses of the data 

and are determined by the methods of analysis and the level of QC and documentation that 

are used to produce the data. Tables 1 and 4 summarize the DQOs, data uses, analytical 

methods, and QC level required for the sampling. All data collected during the RifFS, 

except for decontamination water samples collected for pH testing in the field, will be 

considered "definitive" consistent with EPA Superfund Data Categories (EPA, 1993) and 

(Table 1). pH testing does not fall within the Superfund Data Categories (EPA, 1993), 

and for the purpose of this plan will be considered Screening. Screening and Definitive 

data are defined as follows: 

• Screening data will be defined as data collected by Standard Operating Procedures 

(SOP's), such as water-level measurements and pH measurements, using field 

instruments calibrated according to manufacturer's specifications and SOP's. The data 

deliverables produced and QC documentation are not as rigorous as requirements for 

Definitive data. The data may be used for site monitoring and characterization. 

• Definitive data will be defined as data produced using EPA-approved methods. The 

data deliverables may or may not be equivalent to Contract Laboratory Procedures 

(CLP) Routine Analytical Services (RAS). However, the data deliverables produced 

and the QC documentation may not be as rigorous as the CLP requirements for 

documentation. The data may be used for risk assessment, site characterization, and 

site monitoring. 
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DQOs are expressed in terms of precision, accuracy, representativeness, comparability, 

and completeness (PARCC). Table 3 summarizes the quality assurance goals in terms of 

the five P ARCC criteria. 

3.0 MEASUREMENT I DATA ACQUISITION (B) 

This SAP is intended to be a guide for United Park's Project Manager, field personnel and 

EPA's oversight contractor in implementing the remedial investigation at the Site. This 

section addresses all aspects of the collection and measurement systems design and 

implementation ensuring that appropriate methods for sampling, analysis, data handling, 

and QC are employed and documented. 

A 2' topographic map is available. This digital map was prepared in the summer of 1998. 

All surveying to be completed for the RifFS will b tied to the coordinate system for this 

map. Points will be established on the groud for referencing any hand-held GPS 

equipment used in the study. 

3.1 Sampling Process Design (Bl) 

All sampling measurements described below are required to achieve the project objectives. 

The focus of sample collection activities proposed in this SAP is evaluation of the 

following environmental media: 

• Surface Water sampling of Silver Creek, the Diversion Ditch and the ponded water 

within the impoundment. 

• Groundwater sampling for water quality and elevation in the existing wells and wells 

associated with the evaluation of the shallow aquifer in Silver Creek. 

• Soils sampling off site to evaluate the migration of contaminants. 

• Sediment sampling in the Diversion Ditch to support the Risk Analysis, the study of 

the long-term viability of the wetlands in the ditch and to determine the contnbution, if 

any, to the metal loading in surface waters flowing in the ditch. 
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• Samples of the soil cover over the tailings to determine depth of cover and any surface 

contamination. 

• Tailings sampling to support the determination of the long-term chemical stability of 

the tailings. 

3.1.1 Surface Water 

Surface water samples will be collected at a minimum of five (5) locations on or near the 

Site as depicted on Figure 4. The sample locations were selected based on data collected 

in 1999 and 2000. Data from these sample locations will be used to characterize seasonal 

water quality and quantity in the main Ditch, as well as the unnamed drainages flowing 

into the south diversion ditch and Silver Creek. Furthermore, the data will be used to 

determine the effect(s) of the Site on Silver Creek water chemistry and provide 

information in support of a study to determine the source of elevated zinc concentrations 

found in the middle reach of the diversion ditch. Samples will be collected monthly at 

each location through at least one complete seasonal time period. United Park intends to 

use data collected at these stations in 1999 to complete the annual cycle of data collection. 

The 1999 and 2000 data will be evaluated for QA/QC requirements found in this 

document. If the 1999 and 2000 data do not pass QA/QC requirements, then additional 

data will be collected to fill in the data gaps. 

The samples will be collected according to the RMC Standard Operating Procedures (SOP) 

for Surface Water Sampling SOP-I presented in Appendix C. Field and laboratory analytical 

parameters are shown on Table 2 of this SAP. Sample collection will be conducted according 

to procedures in Section 3.2. Analytical and laboratory procedures that will be followed are 

detailed in Section 3.4 of this SAP. Actual sample locations and surface water elevation data 

will be logged with a Global Positioning Survey (GPS) unit or located with conventional 

survey methods. 
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3.1.2 Ground Water 

United Park will install two monitoring wells in the Silver Creek shallow alluvial aquifer. 

The wells will be installed upgradient and downgradient of the Site as shown on Figure 4. 

Existing wells may be used to the extent possible. Groundwater and surface water levels 

will be measured at each location to determine flow characteristics between the surface 

and groundwater system. Samples will be collected monthly starting after installation and 

continue for twelve (12) months. Water level and quality data from the wells will be used 

to verifY the Site conceptual hydrogeologic model and determine what, if any, impacts to 

the shallow alluvial aquifer adjacent to Silver Creek are occurring from the Site. The 

hydrogeological model presented by Weston (Appendix A, RIIFS Workplan, 2000) shows 

that the shallow aquifers present near the Site are separated from the tailings aquifer by a 

10-15 foot clay soil layer. Groundwater quality data to date only suggest that the 

monitoring wells on the downstream face of the main embankment contain elevated levels 

of metals and only in wells completed within the top six feet ofthe ground surface. 

Beyond seepage across the tailings embankment, there is no apparent hydraulic connection 

between groundwater stored in the tailings and underlying and adjacent shallow alluvial 

aquifer(s). (See Weston, 1999) 

The monitoring wells will be installed according to the RMC SOP-3c (Ground Water 

Monitoring Well Installation) presented in Appendix C. Field and laboratory analytical 

parameters are shown on Table 2. The proposed monitoring well locations are shown on 

Figure 4. Sample collection will be conducted according to procedures in Section 3.2, 

analytical and laboratory procedures that will be followed are detailed in Section 3.4 of 

this SAP. Section 3.2, Sampling Methods, describes the procedures that will direct sample 

collection. The well locations will be logged with a Global Positioning Survey (GPS) unit 

or located with conventional survey methods. 

3.1.3 Soils Cover Sampling 
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At approximately (forty-two) ( 42) locations, soil samples will be collected on the tailings 

impoundment to detennine: 1) the extent and thickness of the soil cover and 2) chemical 

characteristics of the surface soils. EPA will use this data, in the risk assessment process 

to evaluate the potential for impacts to human health and the environment from the Site 

soils. Sample locations are shown on Figure 5. Samples will be collected at the surface (0-

2") at each location and initially analyzed for lead and arsenic to characterize the cover 

materials for potential risk to humans from exposure to the cover soils. If the surface 

samples contam levels oflead greater than 500 ppm and/or arsenic greater than 250 ppm, 

then additional analytes will be measured. Additional analytes will include RCRA metals 

zinc and copper. The thickness of the soil cover will be detennined by excavating either 

by hand, core sampler or backhoe down to the soiVtailings interface. The interface will be 

visually verified at each location; the tailings are a characteristic grey color, sandy texture, 

while the soil cover is red-brown color and has a clayey texture. Approximately ten (1 0) 

samples will be collected just above the cover/tailings interface and submitted for 

laboratory analyses to verify the visual method. Table 2lists the target metals for the 

depth of cover samples, target metals were selected based on results of the E&E air 

monitoring activities conducted in 1984. The surface sample (0-2") data will be used by 

EPA detennine if the cover material presents a threat to human health or the environment. 

At approximately twenty-four (24) locations, soil samples will be collected along three 

transects, oriented perpendicular to the prevailing wind direction, to assess the extent and 

potential human health and/or environmental impacts from wind blown tailings. Sample 

locations are shown on Figure 6. Samples will be collected at 0-2" and 1-6" intervals along 

the transects indicated on Figure 6. Data from this sampling effort will be used in the risk 

assessment process to evaluate if there is a threat to human health or the environment from 

exposure to off-site soils. 

All soil sample locations are shown on Figures 5 and 6. Sample collection will be conducted 

according to procedures in Section 3.2 Analytical and laboratory procedures are detailed in 

Section 3.4 of this SAP. Actual sample locations will be logged with a Global Positioning 

Survey (GPS) unit or located with conventional survey methods. 
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3.1.4 Sediment 

At approximately six (6) locations, sediment samples will be collected in the south 

diversion ditch. These samples will aid in the determination of the source of elevated zinc 

concentrations in water samples collected in 1999 and 2000. Sufficient sample will be 

taken for additional testing if desired. Long term fate and transport modeling of metals in 

the sediments (See, RI/FS Workplan, Table 3.4) will be performed to evaluate risk to the 

environment from metals bound in the organic substrates within the diversion ditch 

sediments. The samples will be collected at locations shown on Figure 5. At each 

location, samples will be collected at the surface and down to a depth of six (6) inches. 

The sediment samples will be analyzed for metals in soils listed in Table 2. These samples 

will be maintained should it be determined that additional analysis is required. 

All sediment sample locations are shown on Figure 5. Sample collection will be conducted 

according to procedures in Section 3 .2. Analytical and laboratory procedures are detailed in 

Section 3.4 of this SAP. Actual sample locations will be logged with a Global Positioning 

Survey (GPS) unit or located with conventional survey methods. 

3.1.5 Tailings 

At three (3) locations, samples oftailings will be collected within the impoundment. The 

purpose of this sample collection effort will be to collect data to evaluate the ling-term fate 

of the metal in tailings and the chemical stability of the tailings. Presently, environmental 

data suggest that very little if any leaching of metals is occurring. The samples will be 

collected at locations shown on Figure 5. At each location, five (5) discrete samples will 

be collected at one (1) foot vertical increments, starting from the bottom of the cover over 

the tailings down to a depth of five ( 5) feet below the ground surface. Sample and 

analytical procedures will be consistent with sections 3.2 and 3.4 of this SAP. The 

discrete samples will be analyzed for metals in soils presented in Table 2. In addition, a 

composite sample comprising a split of each increment will be prepared and analyzed for 

acid/base potential in order to allow prediction oflong term geochemical characteristics of 
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the tailings materials. The samples will either be collected by excavating a test pit with a 

backhoe or with direct push methods. The Project Manager, following discussions with 

the EPA Project Coordinator will make this determination in the field. 

3.1.5.1 Delineation of Tailings South of the Diversion Ditch 

The tailings outside of the impoundment have been covered with at least one to up to :fifteen 

feet of clean soil (See Section 4.2, RifFS Workplan). The actual limit and extent of the tailings 

south of the diversion ditch will be identified using a combination of aerial photography 

review and investigative field methods. The approximate limits of these tailings are marked 

with a dashed green line as the "tailings outside of the impoundment" on Figure 5.0. The 

results of this investigation will aid in providing a definitive model of the extent of the tailings 

located south of the diversion ditch and to define study boundaries. Subsurface samples will 

be collected to determine: 1) the extent of tailings south of the south diversion ditch, 2) the 

thickness of soil cover on these tailings, and 3) if these tailings are contributing to elevated 

zinc levels in the diversion ditch. 

As described in Section 5.2 of the RifFS Workplan (RMC, 2000), the purpose of this 

sampling effort is to evaluate the potential for tailings in this location to impact 

groundwater and surface water in the south diversion ditch. Data collected will be used in 

conjunction with the sediment samples collected from the Diversion Ditch. Subsurface 

samples will be collected using a combination of shallow hand tool excavation, backhoe 

test pits, boreholes or direct push methods. These four methods will involve the visual 

inspection of subsurface soils. To confirm the results of visual inspection, analytical 

samples will be collected at 10% of the locations visually inspected. The analytical soil 

samples will be collected above and below any color or texture changes. The soil samples 

will be analyzed for metals in soils presented in Table 2. 

If groundwater is present in the tailings, monitoring wells will be installed. The wells will be 

sampled following procedures specified in Section 3.2.2. Based on the outcome of the 
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groundwater evaluation, United Park may collect additional subsurface data to determine the 

volume, extent and environmental impacts from tailings in this area. 

A review of historical aerial photographs will be conducted to assess the outermost limits 

of the tailings south of the diversion ditch. The approximate location of tailings will be 

determined from reviewing a series of historical aerial photographs. Where possible, the 

location of the tailings will be determined by examining the photographs for discontinuities 

that may be indicative of the boundaries of the tailings and native ground. These 

discontinuities may include changes in plant cover, drainage patterns and general 

geomorphology. The locations of the tailings/native ground boundary will be compared to 

the locations of known points such as fencing and roads. The boundary will then be 

staked on the ground using the known points as reference locations. The staked boundary 

locations will act as a starting point for the field delineation of the tailings/native ground 

boundary. 

The extent of the tailings will be staked during the field investigation. At the completion 

of field activities, the boundary will be surveyed using conventional survey techniques. 

The survey data will be used to update the current boundary on Figure 5. 

Sample location, collection and laboratory procedures that will followed are detailed in 

Section 3.2 of this SAP. 

Analytical soil sample collection will be conducted according to procedures in Section 3.2, 

analytical and laboratory procedures that will be followed are detailed in Section 3.4 of 

this SAP. Actual sample locations will be logged with a Global Positioning Survey (GPS) 

unit or located with conventional survey methods. 

3.2 Sampling Methods Requirements (B2) 

Sampling method requirements for each sample type are described below. Table 4 

summarizes the sample containers, preservation requirements, and analytical holding times 

for each analytical method. 
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3.2.1 Surface Water Samples 

Surface water samples will be collected following RMC's SOP 1, included in this SAP as 

Appendix C. These procedures will be followed for any water samples collected in this 

RifFS. Water samples will be collected at five (5) locations on or near the Site, as shown 

on Figure 4. Analytical parameters vary depending on the data objective at each location. 

For the most part, complete cation/anion and metals (dissolved and total) samples will be 

collected. Table 1 presents the data quality objectives, target analytes for each sample 

location, number of sample containers, preservative_ and collection methods for each 

location. At each location, field data, including pH, temperature and specific conductivity 

will be collected after the laboratory sample has been collected, preserved and stored. 

Field data requirements are presented in Table 2. 

3.2.2 Ground Water Samples 

Groundwater quality samples will be collected at two (2) new monitoring wells installed in 

the Silver Creek alluvial aquifer. Additional data collected will include field parameters 

(as with surface water samples) as well as water elevation in the well. Elevations will be 

referenced to the ground surface adjacent to the well. Figure 4 shows the approximate 

locations of the monitoring wells. In addition, sampling of existing wells will occur in 

accordance with this RMC SOP 3c and this SAP. Two wells will be installed to sample 

the shallow groundwater in the Silver Creek floodplain. These wells will be installed 

according to SOP 3a. Prior to sampling, the wells will be developed according to SOP 3b. 

The wells will be sampled according to RMC SOP 3c. Field data and analytical 

requirements are presented in Table 2. After installation, a licensed land surveyor 

registered in the State ofUtah will survey the locations of the new wells. Surveying will 

include horizontal coordinates (Northing and Basting) for the well location, and vertical 

elevation datum for the top of casing. Vertical accuracy will be within 0.01 feet and 

horizontal accuracy will be within one (1) foot. 
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One existing groundwater well, No. RF-1, will be sampled and then closed in accordance 

with standard procedures for abandoning and closing wells as set forth by the State 

Engineers Office. 

3.2.3 Soils 

3.2.3.1 Surface Soil Samples 

Surface soils (0-2") will be collected following RMC's SOP 2a, included in this SAP in 

Appendix C. The surface of the soil will be scraped free of vegetation from the sample 

location with a shove~ stainless steel spoon, or disposable sampling instrument. The 

underlying soil sample will then be collected with a stainless steel spoon or gloved hand 

and placed into a plastic bag, labeled and sealed with a chain-of-custody seal. Coarse

grained soils such as gravel and rock fragments will be discarded. The sample location 

will be surveyed with either a GPS unit or a licensed land surveyor. 

3.2.3.2 Soil Samples at Depth 

Samples collected at depth will follow SOP 2b, included in this SAP in Appendix C. 

Surface vegetation will be scraped away from the sample location with a shovel, stainless 

steel spoon, or disposable sampling instrument. The target depth increment sample will be 

collected by one of the following methods: hand-powered auger, soil probe, shovel, or 

stainless steel trowel. For tailings samples, equipment such as a backhoe or geoprobe will 

be used as appropriate. This equipment will be operated by a professional operator and 

arranged for by the Project Manager. All appropriate safety precautions will be taken 

when working around this equipment. At each increment, the sample will be placed into a 

plastic bag, labeled and sealed with a chain-of-custody seal. The sampling equipment will 

be decontaminated between each depth increment. If the sampling is to evaluate the cover 

material over the existing tailings, then the character of the sediment encountered will be 

noted. That is, color, texture and composition will be noted. The samples will be 

analyzed in accordance with section 3.4 of this SAP. 
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This section also applies to sampling of tailings below ground surface. When tailings are 

encountered for sampling, the resulting exposed tailings will be covered with soil not 

tailings. The objective is to not have tailings exposed after sampling. 

3.2.4 Sediment Samples 

Sediment samples will be collected in accordance with RMC's SOP-4, included in 

Appendix C. At each of the locations shown on Figure 5, a discrete sample will be 

collected at the surface and down to a depth of six (6) inches below the surface. Samples 

will be collected using either a hand auger, shove~ or geoprobe methods. All samples will 

be sieved by the laboratory to recover the silt/clay fraction (<63 microns) for analysis. 

3.3 Sample Labeling, Handling, Custody, and Documentation (B3) 

3.3.1 Labeling 

Each sample container will be immediately labeled with the following information: 

• Project name 

• Project nwnber 

• Sample identification and location 

• Date and time collected 

• Analyses requested 

• Sampler's initials 

Samples will also be labeled as to whether or not they contain any preservatives. Also, 

their origin will be noted. For example, the sample will be labeled as to whether or not it is 

tailings, sediment, soils surface or ground water. 
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Duplicate samples will be given a sample identification number in the same fashion as 

normal samples such that the laboratory cannot distinguish them as duplicates. 

3.3.2 Sample Handling 

All samples will be collected in appropriate containers supplied by the laboratory as 

specified in Table 4, and promptly placed in an iced cooler to maintain a temperature of 

4 °C. Typically, samples selected for chemical analysis are delivered at the end of each 

day to the analytical laboratory. If they are not submitted to the laboratory on the same 

day collected, they will be refrigerated in a locked sample storage room at RMC's office 

until delivery to the laboratory. 

3.3.3 Chain-of-Custody 

Chain-of-custody procedures will be observed and documented. Chain-of-custody 

documentation will begin in the field for each sample submitted to the laboratory and will 

also be maintained by laboratory personnel. A chain-of-custody form (Appendix D) will 

be completed and will accompany each sample cooler to the analytical laboratory. Sample 

custody means that all samples will remain in the possession or observation of the sampler 

at all times, or in a locked facility until delivery to the analytical laboratory . 

.3.4 Documentation 

The field personnel will maintain a weather resistant, hardbound sample logbook. The 

logbook will include the sample identification, sample date, type of sample, and analyses 

requested. Information specific to the type of sample will also be included, as follows: 

• Confirmation Soil Samples - Include the sample number and location to confirm the 

surveyed location. 

• Decontamination Fluid - Include the quantity of water in the sample batch and the type 

of sampling equipment decontaminated. 
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3.4 Analytical Methods Requirements (B4) 

Analytical methods, with corresponding laboratory reporting limits (LRLs) are specified 

on Table 2. Samples will be submitted to American Environmental Consultants 

Laboratory (ABC) in Salt Lake City, Utah. ABC is certified with the State of Utah. 

Appendix E contains ABC's QNQC manual, and certification letters from the Utah 

Department of Health and Division Bureau of Laboratory Improvement. If another lab 

performs analyses, it must meet the following criteria and submit all QA documentation to 

the EPA for approval as described above: 

• Demonstrated ability to achieve the required detection limits, 

• Certified by the State of Utah, and 

• Follows an internal QNQC program. 

3.5 Quality Control Requirements (B5) 

Quality control will include collecting field duplicates at a rate of 10 percent of the sample 

load for each sample type, and ensuring that the laboratory runs matrix spike/matrix spike 

duplicates at a rate of five percent of the sample load for each sample type. The field 

duplicates will be submitted "blind" to the sample laboratory, i.e., they will be given a 

separate sample identification number from the environmental sample, unidentifiable to the 

laboratory, as described above. Field duplicates will be run for the same analytical suite as 

the environmental samples. 

Matrix spikes and matrix spike duplicates will be selected at random by the laboratory. 

Separate samples do not need to be collected in the field. The laboratory will perform and 

report all analyses under QNQC procedures that include the results of method blanks, 

laboratory control samples, matrix spikes, matrix spike duplicates, and the relative percent 

difference between the matrix spike sample and duplicate. 
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Due to the nature of the contaminants at this site, ambient, equipment and trip blanks will 

not be collected. 

3.6 Instrument Calibration & Frequency (B7) 

3.6.1 Field Instruments 

RMC will follow the manufacturer's specifications to calibrate any field equipment prior to 

each use. These manufacturers specifications are included in RMC's SOP's. A record of 

the cah"bration will be kept in the field logbook. 

3.6.2 Laboratory Equipment 

Procedures and schedules for the calibration of laboratory equipment are described in the 

appropriate SW-846 and EPA methods, and in the laboratory's Quality Assurance Plan. 

These procedures and schedules will be followed for all laboratory work. 

4.0 ASSESSMENT I OVERSIGHT (C) 

4.1 Assessments and Response Actions (Cl) 

UPCM will assess the results of sampling of soils, water, sediment, and tailings as the 

results are reported from the laboratory, and will forward the results to the EPA Project 

Manager Jim Christiansen. 

Response actions to non-conforming samples will be decided by United Park and RMC 

will be conveyed to EPA. 
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5.0 DATA VALIDATION AND USABILITY (D) 

5.1 Data Review, Validation & Verification Requirements (Dl) 

The data validation process evaluates whether the specific requirements for an intended 

use have been fulfilled and ensures that the results conform to the users needs. The data 

validation process develops the QC acceptance criteria or performance criteria. 

Data verification confirms that the requirements of the specified sampling and analytical 

methods were followed. This process involves reviewing the results of sampling and 

analysis to determine conformance with the QC requirements described for the project. 

The data verification process ensures the accuracy of data by using validated methods and 

protocols, and is often based on comparison with reference standards. 

Requirements and methods for data validation and verification are listed in Table 3 and 4. 

5.2 Validation & Verification Methods (D2) 

Data will be reviewed to ensure that the requirements stated in Tables 3 and 4 were met. 

Data validation and verification will be conducted using the methods described in Table 3. 

A minimum of 90 percent of the data will be validated. Data will be reviewed as it is 

received, continuously throughout the project. Any observed deviations will be 

immediately addressed by the Project Manager. Laboratory QC issues will be addressed 

immediately by communication between the Project Manager and the Laboratory Project 

Chemist. The Project Manager will immediately notify EPA of any data validation or 

verification issues that may affect the success of the project. 

Any deviations from the analytical control limits specified in Table 3 and 4 will be 

evaluated in terms of their effect on the data usability. The degree of sample deviation 

beyond acceptance limits will be evaluated for its potential effect on data usability, 
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contribution to the quality of the reduced and analyzed data, and on decision-making for 

the project. The completeness goal for the project is 90 percent valid data. 

The results of the data validation and verification will be summarized in a Data Review 

Report, to be prepared after the completion of sampling and analysis activities at the site. 

5.3 Reconciliation with Data Quality Objectives (D3) 

The data validation and verification results will be compared to the DQOs stated in Table 

1 and with the PARCC parameters described in Table 3. This evaluation will summarize 

the QA/QC performance by P ARCC criteria including completeness calculations 

expressing the percent complete of valid data compared to the total number of samples 

collected. The result of the data validation and verification will be summarized in Data 

Review Report described above. 
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TABLE 1 
Data Quality Objectives, Data Uses, Data Type and QC Levels 

Richardson Flat 

Data Quality Objectives 

Sample surface water on and near Richardson Flat 

Sample Site soils including; tailing cover soils both 
on and off the impoundment and offsite wind blown 
tailings 

Sample sediment in south diversion ditch 

Sample groundwater in Silver Creek alluvial 
aquifer. 

Sample tailings on and near impoundment 

*-Level Ill data are considered to be "definitive" (EPA 1993) 

Sampling and Analysis Plan 

Data Uses 

Identify source areas of contamination affecting water quality 
in diversion ditch and augment previous data. 

Determine extent of tailings cover and quantify cover 
chemistry. Determine extent of wind blown tailings, provide 
data to EPA to evaluate risk to human health and environment 
from wind blown tailings. 

Determine nature and extent of metals in diversion ditch, 
evaluate wetland removal processes for long term stability 

Evaluate upstream and downstream water quality in Silver 
Creek alluvial aquifer for impact from tailing impoundment. 

Evaluate long term stability and fate and tranport of tailings 
geochemistry 

Data Type 

Water Quality 
Analysis 

pH Measurement 
Soil Analysis 

Soil Analysis 

Water Quality 
Analysis 

pH Measurement 
Soil Analysis 

QC Level 

Definitive 

Screening 
Definitive 

Definitive 

Definitive 

Screening 
Definitive 



TABLE 2 
Sample Collection Guide - Target Analytes and Collection Requirements 

Richardson Flat 
Sample and Analysis Plan 

Parameters Method LRL2 Container Voh.me4 Temperature 

Ag,As,Cr, Fe SW-846 6010 5 Glass 4 oz. 4•c 
AI,Cu,Pb,Sb,Se,Zn SW-8466020 5 Glass 4oz. 4•c 

Cd SW-846/6010B 0.5 Glass 4oz. 4•c 
Mercury SW-846/7471 0.1 ulass 4oz. 4•c 

Parameters 1 Method LRL3 Container Voh.me4 Temperature 

pH (Field) Digital Meter NA Polyurethane Bottle 5 4•c 

Ag,As,Mn (Total & Dissolved) SW-846 6010 0.005 Polyurethane Bottle 1,2 4•c 

Cd,Cu,Pb,Sb,Se (Total & 
Dissolved) SW-8466020 0.005 Polyurethane Bottle 1,2 4•c 

Cr (Total & Dissolved) SW-846 6010 0.01 Polyurethane Bottle 1,2 4•c 

AI (Total & Dissolved) SW-8466020 0.05 Polyurethane Bottle 1,2 4•c 

Zn (Total & Dissolved) SW-8466020 0.01 Polyurethane Bottle 1,2 4"C 

Fe (Total & Dissolved) SW-8466010 0.1 Polyurethane Bottle 1,2 4•c 

Hg (Total & Dissolved) EPA245.1 0.0002 Polyurethane Bottle 1,2 4"C 
Ca, K, Mg_. Na SW-846 6010 2 Polyurethane Bottle 3 4•c 

Cl EPA325.2 1 Polyurethane Bottle 3 4•c 
N03, N02 EPA353.2 0.1 Polyurethane Bottle 4 4•c 

C03 HCOs EPA 310.1 1 Polyurethane Bottle 3 4•c 

NH3 EPA350.1 0.1 Polyurethane Bottle 4 4•c 

P04 EPA365.1 0.1 Polyurethane Bottle4 4"C 

so4 SW-846 9036 2 Polyurethane Bottle 3 4•c 
Alkalinity EPA310.1 1 Polyurethane Bottle 3 4"C 

Conductivity Digital Meter 10 Polyurethane Bottle 5 4•c 
Hardness 2340B N/A Polyurethane Bottle 3 4"C 

Cation/Anion Bal. Calculation N/A Polyurethane N/A 4"C 
TSS EPA 160.2 1 Polyurethane Bottle 3 4"C 
TDS EPA 160.1 10 Polyurethane Bottle 3 4"C 

NIA- Not Applicable 
LRL - Laboratory Reporting Umlt 
' Field Data Collected for each sample station/event indudes: 

pH, Conductivity, Temperature, Flow 
• All units are Parts Per Million (ppm) unless otherwise noted. 
• Measurement Unit based upon dry weight, LRL based on matrix. 
4 Laboratory analysis for the above parameters will require collection of the following sample volumes/preservation at each sample station: 

Bottle 1 - 500 ml bottle filtered to 0.45J.im and preserved with 2 ml HN03 

Bottle 2 - 500 ml bottle unfiltered and preserved with 2 ml HN03 

Bottle 3-1000 ml bottle unfiltered and unpreserved 
Bottle 4 - 500 ml bottle unfiltered and preserved with 2 ml ~804 
Bottle 5 - 500 ml bottle unfiltered and unpreserved for field parameters. 

Preservative Hold Days 

N/A 180 
N/A 180 
N/A 
N/A 28 

Preservative Hold Days 

None 1 

2 ml HN03 180 

2miHN03 180 

2 ml HN03 180 

2 ml HN03 180 

2 ml HN03 180 

2miHN03 180 

2 ml HN03 13 
None 180 
None 28 

H2S04 28 
None 28 

H2S04 28 

H2S04 28 
None 14 
None 14 
None 28 
None 60 
None NA 
None 7 
None 7 



Parameter 

Precision 

Accuracy 

Representativeness 

Comparability 

Competeness 

TABLE3 
Precison, Accuracy, Representativeness, Comparability and Completeness (PARCC) 

Richardson Flat 

QC Program 

Field Duplicate 

Matrix Spike 
Matrix Spike Duplicate 

Matrix Spike 
Matrix Spike Duplicate 

Laboratory Control Samples 
Lab-Specified Historical Limits 

Hold Times 

Method Blanks 
Field Duplicates 

Standard Units of Measure 
Standard Analytical Methods 

Field Duplicate Pairs 

Complete Sampling 

Sample and Analysis Plan 

Evaluation Criteria 

Relative Percent Difference (RPD) 

Reproducibility 
Reproducibility 

Percent Recovery 
Percent Recovery 

Percent Recovery 

Representative of Environmental 
Conditions; 

Qualitative Degree of Confidence 

Qualitative Degree of Confidence 

100 Percent Valid Samples 

Summary of QA/QC goals 

RPDs: soil, sediment and water samples 
+/- 35 percent if > 5 times LRL, or, +/

LRL if < 5 times LRL 

QA/QC analysis results fall within 

Laboratory Control Limits 1 

Holding Times Met 100 Percent 

No Method Blank Contamination 
90 Percent of Field Duplicates Meet RPD 

Goals 

Laboratory Methods Followed 
SOPs Followed 

90 Percent Valid Data 

1 Laboratory Control limits are specific to individual analytical/digestion methods and any deviation outside control limits are reported 

Precision is a measure of how repeatable data is and is often measured by sample duplicates. 
Accuracy is a measure of how close the data is to the actual, or real value, measured by certified reference materials and matrix spikes. 
Representativeness is a measure of how representative a sample is to the sample population and is achieved by accurate sampling procedures and appropriate sample homo! 
Comparability looks at ongoing projects and how variable one set of data is to another. Comparability helps to measure the scientific coherence of the system to past work . 
Completeness is a measure of how many data points collected are usable; 90% usable data is considered to be an acceptable value for completeness. · 



TABLE4 
Data Validation and Verificaiton Requirements 

Richardson Flat 
Sample and Analysis Plan 

Data Validation and Verification Requirements 

Samples were collected according to established 
locations and frequencies. 

Sample collection and handling followed 
established procedures. 

Appropriate analytical methods were used; and 
internal laboratory calibration checks were 
performed according to the method-specified 
protocol. 

Required holding times and laboratory reporting 
limits were met. 

Field Duplicates for QA/AC 

Recovery acceptance limits for field and laboratory 
QC samples (field blanks, field dups, equipment 
blanks, method blanks) were met. 

Appropriate steps were taken to ensure the 
accuracy of data reduction, including reducing data 
transfer errors in the preparation of summary data 
tables and maps. 

RPD = Relative Percent Difference 
LRL = Laboratory Reporting Limit 

Data Validation and Verification Methods 

__. Comparison with Sampling Plan 

__. Review of field notes, field procedures and COCs 

Review of analytical methods and case narratives 
provided with laboratory reports. Documentation of 
any communications with laboratory concerning 
problems or corrective actions. 

--+ Comparison with established holding times and LRLs. 

field duplicaes met acceptance criteria tabulation of 
RPDs and comparison with PARCC parameters 

__. Tabulation of RPDs and spike recoveries, and direct 
comparison with LRL's. Comparison with PARCC 
parameters. 

__. Maintain permanent file for laboratory hardcopies of 
analysis reports. Minimize retyping of data and error 
check data entered into database, tables, maps, etc. 



Location Media 
Impoundment Soils 
Impoundment Tailings 
Impoundment Surface Water 

Site Groundwater 
Site Soils 
Site Soils 

list 1 Analytes: pH, As, Pb, 

Analytes 
Ust 1 
List2 
Ust3 
Ust3 
List2 
Ust 1 

TABLE5 
Sample Station Numbers and Descriptions 
Richardson Flat Sample and Analysis Plan 

Location Description 
Tailing cowr, visual with laboratory confinnation at 10% of locations. Approximately 42 locations, see Fig 5. 
Tailings beletN cover, three testj)its, discrete samples at 1' increments detNn to 5'1:lgs, see Fia. 5 
Surface water samples at RF-1 ,RF-2,RF-3-2,RF-4,RF-5, RF-6-2,RF-7 -2,RF-8, monthly frequency, see Fig.4 for locations 
Ground water samples on monitoring wells completed in Silver Creek alluvium, donwstream and upstream of Site. 
Evaluate tailings south of diversion ditch, determine extent of tailings and impacts to diversion ditch and groundwater, see Fig 5. 
Evaluate extent and nature of wind bletNn tailings, See Fig 6. 

list 2 Analytes: pH, Ag, As,Cd,Cu, Fe, Hg, Pb, Sb, Se, Zn,CEC 
List 3 Analytes: TSS, TDS, pH, hardness, Alk, Ag,Ag-d,As,As-d,Cd,Cd-d,Fe,Fe-d,Hg,Hg-d,Pb,Pb-d,Sb,Sb-d,Se,Se-d,Zn,Zn-d,Ca,K,Mg,Na,CI,S04,C03,HC03,N02,N03, CNAN Bal. 
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1.0 INTRODUCTION 

This Health and Safety Policy (HASP) is intended to protect all employees, general 
contractors, subcontractors, and/or visitors conducting or observing any activities under 
the direction of United Park City Mines Company (United Park). This HASP is intended 
to apply to activities taking place at the Richardson Flat Tailings Site (hereafter referred 
to as the Site), and covers both investigation and construction. The policy is intended to 
minimize potential exposures and/or accidents that may occur, and details the actions to 
be taken during an emergency. The HASP will establish required procedures intended to 
minimize exposures of United Park personnel, contractors, visitors and the surrounding 
community. Guidelines contained herein that are appropriate to the activities taking place 
at the Site will be observed at all times. 

All personnel will be required to understand and observe the provisions of this plan. Any 
tasks associated with investigation or remediation activities on the Site must be 
performed in accordance with this policy, designed to ensure that employees are 
adequately protected from any potential chemical and/or physical hazards present at the 
Site. To help ensure safety compliance, all field participants and observers must read this 
plan and sign a certification stating that they agree to comply with the conditions of the 
policy. All activities conducted will be in accordance with 29 CFR part 1910, OSHA 
standards for general industry. 

1.1 Site Description 

The Site covers approximately 700 acres in a small valley in Summit County, Utah, 
located one and one-half miles northeast ofPark City, Utah. The Site includes a tailings 
impoundment covering approximately 160 acres in the northwest corner of the Property 
and lies within the NW quarter of Section I and NE quarter of Section 2, Township 2 
South, Range 4 East, Summit County, Utah. 

United Park personnel will be investigating the soil and water in and around the tailings 
impoundment. During the course of this investigation, there exists a potential for 
personnel to have limited contact with tailings contained on the Site. The mill tailings 
present at the Site consist mostly of sand-sized particles of carbonate rock with some 
minerals containing silver, lead, zinc and other metals. Currently, tailings at the Site are 
completely covered with a layer of clean fill. 

1.2 Site Activities 

This HASP is intended to address the risks associated with sampling and construction 
activities, which will take place at the Site. During the course ofinvestigation by United 
Park, personnel will be required to visit the Site in order to collect soil and water samples 
for chemical analysis. Personnel will also visit the Site to survey and perform other 
miscellaneous tasks. The procedures contained in this HASP are intended to protect 

Section I Page I 



those personnel from potential hazards while carrying out their duties, and provide them 
with information necessary in the event of an emergency. 

It is anticipated that investigations by United Park may also involve limited construction 
activities, including excavation and/or removal of soils. The HASP has therefore 
included procedures for equipment and personnel involved in construction activities at 
the Site. 
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2.0 PROJECT MANAGEMENT 

Efficient implementation of this policy requires that the roles, responsibilities and scope 
of authority for key personnel be identified. United Park shall identify individuals 
responsible the following positions: 

2.1 Project Manager 

The Project Manager is responsible for implementation of the work plan and compliance 
with the HASP. 

2.2 Health and Safety Manager 

The Health and Safety Manager will have a thorough working knowledge of state and 
federal occupational safety and health regulations in addition to thorough knowledge and 
understanding of this policy. The Health and Safety Manager will have the authority to 
temporarily suspend site operations in order to ensure site safety and resume normal 
operations once the appropriate measures have been taken. The Health and Safety 
Manager will report directly to the Project Manager. 

2.3 Site Manager 

The Site Manager will be present during the majority of site activities and will be 
responsible for general site activities, supervision and enforcement of this HASP. The 
Site Manager will report directly to the Health and Safety Manager. 

2.4 Supervisor 

The Supervisor(s) will be present during all on-site activities and will report directly to 
the Site Manager. 

Note: The aforementioned personnel may be increased, or personnel may share 
responsibilities dependent upon specific site conditions. 
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3.0 TRAINING 

3.1 Off-Site Training 

All full-time, part-time and short-duration workers must hold current certification of the 
Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations 
and Emergency Response (HAZWOPER) 40-hour training. Visitors must hold current 
certification of OSHAIHAZWOPER 40-hour training and shall be escorted at all times by 
an experienced and trained Site Manager. 

3.2 On-Site Training 

An informational training program implemented by United Park will cover on-site 
training. 

3.3 Weekly Health and Safety Meetings- Construction 

During any construction or excavation activities, the site Health and Safety Manager will 
conduct mandatory weekly safety meetings for all site personnel. The meetings will 
provide time for refresher courses, and new site conditions will be examined as they are 
encountered. 

3.4 CPR and First Aid Training Requirements- Construction 

During any construction or excavation activities, a minimum of one worker per work 
crew or shift shall have a current certificate of training in first aid and CPR. These 
workers must have appropriate training and medical surveillance to enter the Site. 
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4.0 MEDICAL SURVEILLANCE 

4.1 Medical Surveillance - General 

Medical surveillance will be obtained if personnel: 

• Receive, or may have received, a possible overexposure to on-site contaminants; 
• Received an injury requiring hospital or medical attention; 
• Experience an unexplained or serious illness. 

4.2 Medical Surveillance- Construction 

A yearly physical examination shall be provided for field personnel involved with 
excavation of any tailings material in excess of 500 yd3

• The examination shall 
emphasize skin, renal, hepatic, immunological, neurological, and hematological systems, 
and shall include tests for liver and kidney function. If construction personnel are 
exposed to tailings materials on-site for thirty (30) days or more, they will participate in a 
medical examination program according to OSHA's lead (29 CFR 1926.65) standard. 
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5.0 HEALTH AND SAFETY PROTECTION 

5.1 Substance Hazards 

Lead, arsenic and cadmium are known to exist on the Site, and personnel should be 
briefed on exposure and health hazards. It is not anticipated that exposures to these 
substances will exceed OSHA's Personal Exposure Limit (PEL). The following table 
lists the primary hazards associated with significant exposure to each substance. 

Toxic on inhalation and ingestion. Lead 
Arsenic Toxic on inhalation and ingestion; skin irritant; known human 

carcmogen. 
Cadmium Toxic on inhalation and ingestion; suspected human carcinogen 

through inhalation only. 

5.2 Safety Hazards 

Investigation activities may expose field personnel to potential physical hazards 
including, but not limited to: 

• Holes and ditches 
• Uneven terrain 
• Slippery surfaces 
• Electrical equipment 
• Mobile equipment 
• Overhead hazards 
• Underground hazards 

5.3 Personal Protection Equipment- Construction 

The minimum level of protection used during any construction activities is level D, 
requiring the following items: 

• Hardhat; 
• Steel-toed boots; 
• Safety glasses; 
• Cotton coveralls; 
• Work gloves; 
• Sampling gloves; 
• Hearing protection, when needed. 
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5.4 Personal Air Monitoring- Construction 

During construction activities involving contact of tailings material, personal air 
monitoring will be conducted to verify and document exposures to lead, arsenic, and 
cadmium on this project do not exceed the OSHA PEL's. Personal air monitoring will 
only occur when tailings are contacted in excess of 500 yd3

• If monitoring reveals 
exposures above an OSHA PEL, then field personnel will be upgraded to level C 
protection. 

5.4.1 Work Practices to Reduce Employee Exposure- Construction 

While performing any construction/excavation activities, work practices shall be 
instituted to ensure worker exposure remains below the applicable PEL. Work practices 
will include wetting down excavation-sites as needed throughout any excavation 
operation. The site safety officer will be responsible to monitor the dust control 
operations when needed. 

5.5 Exposure to Elements 

5.5.1 Heat Stress 

The potential for heat stress depends on the type of protective gear being worn, the 
ambient temperature, and the amount of activity. Personnel will report any cases of 
dizziness, excessive sweating, increased respiratory rate, or pulse and are to leave the 
work area immediately if these conditions are noted. Work cycle lengths will be based 
initially on subjective input from personnel, and will be reduced and a monitoring 
program will be initiated if the above are noted. Work cycles will also be reduced if a 
pulse rate of greater than 11 0 is noticed during rest. Personnel with elevated rates will 
not return to work until the pulse has lowered to their resting rate. 

Workers exhibiting signs ofheat stress will have their oral temperature measured at the 
beginning of a rest period before liquid intake. If oral temperature exceeds 99.6° F, the 
next work cycle will be shortened by one-third without changing the rest period. If the 
oral temperature still exceeds 99.6° Fat the beginning of the next rest period, the next 
work cycle will be shortened by another one-third. If the oral temperature exceeds 100.6° 
F, the worker will not be allowed to wear semi-permeable or impermeable clothing. If an 
employee is overcome with heatstroke or becomes unconscious, the 9-1-1 service will be 
called. First-aid procedures will be used for heat related conditions, as necessary. Some 
of the signs and symptoms ofheat stress are as follows: 

5.5.1.1 Heat Rash 

Symptoms of Heat Rash include: 

• Profuse tiny raised vesicles on the skin 
• Pricking sensations during heat exposure 
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5.5.1.2 Heat Cramps 

Symptoms ofHeat Cramps include: 

• Painful spasms of muscles used during work 
• Onset during or after work hours 

5.5.1.3 Heat Exhaustion 

Symptoms ofHeat Exhaustion include: 

• Fatigue 
• Nausea 
• Headache 
• Giddiness 
• Clammy and moist skin 
• Pale complexion 
• Upon standing, fainting possible, with rapid, thready pulse and low blood 

pressure 

5.5.1.4 Heatstroke 

Symptoms of Heatstroke include: 

• Hot dry skin usually red, mottled or cyanotic 
• Confusion, loss of consciousness, and convulsions 

Note: Heat stroke may be fatal if treatment is delayed 

5.5.2 Cold Stress 

During on-site activities, workers may be exposed to cold temperatures. Exposure to 
cold temperatures increases the likelihood and potential for disorders or conditions that 
could result in injury or illness. Factors leading to hypothermia and frostbite include 
ambient temperature, wind velocity, exposure time and insufficient cold-weather 
protective gear. Signs of excess cold exposure include uncontrollable fits of shivering, 
slurred speech, memory lapses, immobile hands, stumbling, drowsiness, and exhaustion. 
Treatment for these symptoms are to get the victim out of the wind and cold, remove wet 
clothing, supply a warm drink, and keep victim warm with blankets or clothing. 

5.5.2.1 Hypothermia 

The first symptoms of this condition are uncontrollable shivering and the sensation of 
cold, irregular heart beat, weakened pulse, and change in blood pressure. Severe shaking 
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of rigid muscles may be caused by a burst ofbody energy and changes in the body's 
chemistry. Vague or slow slurred speech, memory lapses, incoherence, and drowsiness 
are some ofthe additional symptoms. Symptoms noticed before complete collapse are 
cool skin, slow and irregular breathing, low blood pressure, apparent exhaustion, and 
fatigue even after rest. As the core body temperature drops, the victim may become 
listless and confused, and may make little or no attempt to keep warm. Pain in the 
extremities can be the first warning of dangerous exposure to cold. If the body core 
temperature drops to about 85° F, a significant and dangerous drop in the blood pressure, 
pulse rate, and respiration can occur. In extreme cases, death will occur. 

5.5.2.2 Frostbite 

Frostbite can occur, in absence of hypothermia, when the extremities do not receive 
sufficient heat from central body stores. This can occur because of inadequate circulation 
and/or insulation. Frostbite occurs when there is freezing of fluids around the cells of the 
body tissues due to extremely low temperatures. Damage may result, including loss of 
tissue around the areas of the nose, cheeks, ears, fingers, and toes. This damage can be 
serious enough to require amputation or result in permanent loss of movement. The 
potential for both heat and cold related disorders or conditions can occur in many 
common situations. Cold early morning temperatures can give way to warm daily 
temperatures, resulting in heavy perspiration within protective clothing. As temperatures 
cool again in the evening, the potential for cold related disorders or conditions can occur. 
Managers should be aware of the potential for this occurrence and should monitor 
workers accordingly. 

5.5.3 Wind Exposure 

Extreme low temperatures may not be the only element necessary to create the potential 
for cold exposure disorders or conditions; strong wind accompanied by cold temperatures 
can lead to these types of disorders or conditions. The windchill factor is the cooling 
effect of any combination of temperature and wind velocity or air movement. The 
windchill factor should be considered when planning for exposure to low temperatures 
and wind. 

5.5.4 Logs and Reports 

United Park will maintain all records required by OSHA, Worker's Compensation 
Insurance and similar regulations. This will include the maintenance of accident logs, the 
OSHA annual summary report and the posting of all prescribed notices. 
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6.0 SITE CONTROL 

Site control will be implemented for both investigation and construction activities as 
needed. 

6.1 Investigation 

6.1.1 Work Zone 

All investigatory activities, including but not limited to surveying and sampling, at the 
Site will take place within the work zone; this includes the tailings impoundment and the 
area immediately surrounding it, currently demarcated with fencing. This area will be 
restricted to appropriately trained personnel, and any non-approved personnel will 
immediately be escorted off-site. 

6.1.2 Cleaning/Maintenance Area 

At the entrance(s) of the work zone, an area will be provided for removal of gross 
contamination from both hand tools and personnel. United Park personnel and/or 
representatives will remove gross contamination from their boots and coveralls. 
Facilities will be provided for personnel to wash their hands and face as needed. At a 
minimum, facilities will include fresh water, soap, towels and waste receptacle. 

6.2 Construction 

6.2.1 Work Zone 

All construction activities carried out at the Site will occur within the work zone, 
currently demarcated by fencing. This area poses a potential hazard and will therefore be 
restricted to trained workers with the appropriate personal protective equipment. Any 
excavation-sites will be demarcated by yellow barrier tape, if not backfilled prior to the 
end of each workday. An area that has been backfilled will be considered as lacking 
hazards, unless exposed utilities, etc. create a hazard. Such hazards will be demarcated 
with barrier tape. 

6.2.2 Cleaning/Maintenance Area 

At the entrance(s) of the work zone, an area will be provided for removal of gross 
contamination from both equipment and personnel. United Park personnel and/or 
representatives having contact with any tailings material will be required to remove gross 
contamination from their vehicles, equipment, boots and coveralls prior to leaving the 
Site. At a minimum, facilities will be provided including pressurized water, scrub tools 
for vehicles and equipment, and fresh water, soap, towels and waste receptacle. 
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6.3 General Maintenance 

General cleaning maintenance is key in helping to maintain acceptable exposure levels 
for lead, arsenic, and cadmium. General cleaning/maintenance will be required for all 
equipment and facilities used by on-site as well as off-site personnel. This will include, 
but is not limited to a change and/or shower facility, office areas, and lunch facilities. 

6.4 Equipment Safety 

All mobile equipment with limited visibility to the rear shall be equipped with audible 
back-up alarms. If mobile equipment is operated at night, it shall be equipped with head 
lights and taillights. All equipment will be maintained in good condition. When the 
operator leaves the cab of mobile equipment, emergency brakes shall be set and any 
hydraulics released. If a truck is parked on an incline, it shall have the tires chocked. 

When refueling, engines on all equipment shall be shut off. All mobile equipment will be 
supplied with a fire extinguisher with a rating of not less than 5-B rating, and the service 
truck will be supplied with a fire extinguisher with a rating of not less than 20-B rating. 

6.5 Electrical Safety 

Electrical power tools will continuously be inspected for damage. Electric tools with 
frayed cords or broken housings will be tagged and taken out of service. 

If tools are used in wet conditions, they must be listed or labeled as double insulated. All 
extension cords will be of the three-wire ground type and be connected to a ground fault 
circuit interrupter (GFCI). If extension cords are not plugged into a permanently mounted 
GFCI, then the extension cord must be supplied with a waterproof GFCI. Extension cords 
that are spliced, worn, or frayed are not to be used. Extension cords must have the 
manufacturers rating on the cord and it must be legible; if it is not legible the cord must 
be taken out of service. 

6.6 Miscellaneous Site Safety Rules 

Miscellaneous Site Safety Rules include the following: 

• Smoking, eating, chewing, applying cosmetics, etc. is not allowed on-site. 
• A minimum of two personnel shall be on-site at all times. 
• No horseplay is permitted at any time 
• Vehicles used to transport personnel shall have seats firmly secured and adequate for 

the number of persons to be carried. 
• Seat belts and anchors meeting the requirements of 49 CFR part 571 (department of 

transportation, federal motor vehicle safety standards) shall be installed in all motor 
vehicles. 
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7.0 DECONTAMINATION 

7.1 Field Personnel 

Decontamination procedures for field personnel shall be: 

• Gross contamination removal from clothing and boots prior to leaving the Site. 
• Wash hands and face at facility provided 
• Containment of dirty coveralls. 
• Launder coveralls at commercial laundry. 

7.2 Equipment 

The decontamination procedures for equipment contacting tailings shall be: 

• Clean vehicles (inside and out) as needed prior to leaving the Site. 
• Construction equipment, backhoes, loaders, dump trucks, hand tools, trailers 

hoses, etc contacting any tailings material will be cleaned of gross excavated soil 
material before leaving the Site and pressure washed upon culmination of 
scheduled work. 

• Sampling equipment and hand tools not contacting tailings material will be 
cleaned of gross contamination prior to leaving the Site. 
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8.0 EMERGENCY RESPONSE 

Accidents or potentially hazardous conditions will be handled in a manner to minimize 
the health risk to personnel. Accidents and hazardous conditions will be reported to the 
site safety officer. Prior to the start-up of this project, methods of communication will be 
established in order to summon emergency services in a timely manner. Supervisory 
personnel and the Site Safety Officer will be trained in first aid!CPR. 

8.1 Emergency Route to Hospital 

The emergency route to local medical facilities is shown in Figure 1 and emergency 
contacts with phone numbers are listed in Appendix A 

8.2 Incident Command System 

The Incident Command System used on this project will utilize different senior response 
officials depending on the nature of the incident. Front line supervisors are the initial 
"Senior Officiar' until the Project Manager or the Health and Safety Manager arrives. 
When emergency officials arrive, they shall become the "Senior Official". 

8.3 Response Procedures 

All United Park personnel will be trained in general procedures in the event of an 
emergency. Prior to beginning any work, personnel will be required to review the 
emergency procedures of this plan and ensure that all necessary equipment is ready for 
use in the event of an emergency. Visitors to the Site should also be briefed on these 
procedures. 

Common forms of emergency include, but are not limited to fires, explosions, spills, 
sudden changes in weather, and personal illness or injury. The following emergency 
response procedures have been developed to help ensure a timely and efficient response 
to emergency situations that may arise. 

8.3.1 Major and Minor Personal Injury 

If field personnel are injured, the incident scene will be evaluated for immediate hazards 
and actions taken to eliminate those hazards. Once the incident scene is safe, the "Senior 
Official" will make an evaluation of the injured person. Seriously injured personnel 
should not be moved unless their life is in immediate danger and until a person trained in 
first-aid and CPR has made an assessment. 

If the victim is conscious, first-aid may only be administered with the injured person's 
permission. If the victim is unconscious or unable to respond, then no permission is 
required to provide standard first aid. If no outside emergency services are needed, the 
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"Senior Official" will arrange for the injured person to be transported to the 
predetermined medical facility. 

If it is determined that emergency medical services are needed, the emergency services 
listed in Appendix A will be contacted as soon as possible. Calling for help is often the 
most important action to be taken. If you are the only person with the injured employee 
and urgent care is needed, provide initial critical care and then contact the outside 
emergency services. Return to care for the victim as soon as possible. 

First-aid or other appropriate actions can be administered by the initial "Senior Official" 
or by the victim. For injuries requiring medical treatment such as a laceration requiring 
stitches or a sprained ankle, the "Senior Official" shall arrange transportation to the 
emergency facility as noted in Figure I. For major injuries, the "Senior Official" may 
administer first-aid. The "Senior Official" rendering assistance will not place themselves 
in a situation of unacceptable risk. 

8.3.2 Fire or Explosion 

In the event of a fire or explosion, the local fire department will be notified immediately. 
The "Senior Official" will notify the emergency services and inform them of the location, 
nature and identification of any hazardous materials on-site. 

During the beginning stages, the closest person to the incident will take measures to 
extinguish the fire using a fire extinguisher or water hose. If the fire progresses beyond 
the beginning stages, the "Senior Official " will evacuate workers and any other 
occupants on the property from the immediate area and allow local fire officials to attend 
to the situation. 

8.4 Notification and Documentation Procedures 

As soon as practical following an accident/incident, the accident/incident will be 
documented using the appropriate report forms and the site safety officer will be notified. 

8.5 On-Site Emergency Equipment 

The following emergency equipment will be maintained at all work sites. 

• Cellular Telephone; 
• First-aid kit; 
• Fire extinguisher; and 
• Emergency eye wash solution. 
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Appendix A- Emergency Contact Phone Numbers 

Organization 

Any Emergency 

Ambulance: 

Local Police: 

Fire: 

State Police: 

Hospital (Primary) 

Hospital (Secondary) 

Poison Control Center: 

Regional EPA: 

EPA Emergency Response 
Team: 

National Response Center: 

Center for Disease Control: 

Chemtrec: 

Spill Center: 

Site Emergency Operations 
Center: 

DOE Emergency Operations 
Center (National Center): 

Telephone 

911 

911 

435-645-5500 

911 

801-576-8606 

435-649-7640 

435-655-0055 

801-581-2151 

800-227-8917 

800-227-8914 

800-424-8802 

404-639-3311 

800-262-8200 

978-897-6461 

801-355-2350 

202-586-5000 



I 

\\ 

Omi 0.5 

Date 

Title 

RMC Client 

October, 2000 

Richordson Flot 
Emer enc Route 

UPCM 

1.5 

Resource 1\.tonogemenl Consullonts. Inc. f----+-------------1 

Fig. No.: Figure 



Additional Studies Relevant to the Richardson Flat Area 

Applied Geotechnical Engineering Consultants, Inc., 1999, Permeability Testing, 
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January, 1999. 

Brooks, L. E., J. L. Mason, and D. D. Susong, 1998, Hydrology and Snowmelt 
Simulation of Snyderville 
Basin, Park City, and Adjacent Areas, Summit County, Utah: State of Utah 
Department of Natural 
Resources, Technical Publication No. 115, 84 pp. 

Dames & Moore, 1973, Report of Ground Water Monitoring and Seepage Study, 
Tailings Pond Development, Near Park City, Utah: Consultant's report prepared 
for Park City Ventures Corporation, December, 1973. 

Dames & Moore, 1974, Report of Embankment and Dike Design Requirements, 
Proposed Tailings Pond Development, Near Park City, Utah: Consultant's report 
prepared for Park City Ventures Corporation, March, 1974. 

Dames & Moore, 1980, Report of Tailings Pond Investigation, Near Park City, 
Utah: Consultant's report prepared for Noranda Mining, Inc., November, 1980. 

Ecology and Environment, Inc., 1985, Analytical Results Report, Richardson 
Flats Tailings, Summit County, Utah: Consultant's report prepared for U. S. 
Environmental Protection Agency, Region VIII, Waste Management Division, 
TDD #R8-8508-07. 

Ecology and Environment, Inc., 1989, Supplemental Site Inspection Report, 
Richardson Flats Tailings, Summit County, Utah: Consultant's report prepared 
for U. S. Environmental Protection Agency, Region VIII, Waste Management 
Division, TDD #F08-8903-06, PAN FUT0039HDA. 

Ecology and Environment, Inc., 1993, Final Report, Richardson Flats Tailings, 
Summit County, Utah: 
Consultant's report prepared for U. S. Environmental Protection Agency, Region 
VIII, Waste Management 
Division, TDD #T08-9204-015 and #T08-9210-050, PAN EUT0039SBA and 
EUT0039SDA. 



Pioneer Technical Services, Inc., 1993, Comments Regarding: Final Report, 
Richardson Flats Tailings, Summit County, Utah, Dated February 19, 1993 and 
Prepared by Ecology and Environment, Inc.: 
Consultant's report prepared for United Park City Mines Company, December, 
1993. 



RMCSOPl 
STANDARD PROCEDURES FOR COLLECTION OF SURFACE WATER 

SAMPLES 

This SOP describes the procedures that will be used for collection of water samples. The procedures will 
ensure that samples are collected and handled properly and that appropriate documentation is completed. 

Sampling Equipment: 

• Log forms I Field notebook I COC 
• Sample containers 
• Tape measure 
• Direct reading instruments (if necessary) 
• Tool chest 
• Disposable sampling gloves 

Procedure 

Sample bottles will remain sealed until the water sample is collected. At that time, the bottle lid will be 
removed and placed, top down, in an appropriate place. The sample bottle will be placed under the flow of 
water until the full volume of the container is filled; any overflow of the sample container will be kept to a 
minimum. The sample cap will then be placed under the flow and the collected water will be poured into 
the sample bottle as the cap is replaced on the sample bottle. All surface water samples will be collected in 
accordance with containers, volumes, preservatives, temperatures and holding times as outlined in Table 2. 

Dissolved Metals Analysis 

Surface water samples collected for analysis of Dissolved (D) Metals will be a minimum volume of 500 rnl, 
collected in a poly or glass container. The samples will be field filtered, the sample will be preserved with 
2 rn1 ofN03, sufficient to bring the sample to pH <2. 

Total Metals Analysis 

Surface water samples collected for analysis of Total (T) Metals will be a minimum volume of 500 rnl, 
collected in a poly or glass container, and preserved with 2 rn1 ofN03, sufficient to bring the sample to pH 
<2. 

Cations/ Anions 

Total Suspended Solids 

Labeling 

Each soil sample will be labeled with the following information: 

• Sample identification; 
• Project number/name; 
• Date/time collected; and 
• Samplers initials. 
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Demobilization 

After decontamination, sample equipment will be stored in the appropriate, clean containers. Any 
equipment that suffers damage or excessive wear while conducting sampling will be labeled and reported to 
the equipment manager for the necessary maintenance, repair and/or replacement. 
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SOP2a 
STANDARD PROCEDURES FOR COLLECTION OF SURFACE SOIL 

SAMPLES 

This SOP describes the procedures that will be used for sampling surface soils from ground surface to a 
maximum of 18 inches below surface. Samples will be collected with a decontaminated shovel or hand 
auger/probe. Specific soil sampling locations will be determined from the project work plan. 

Sampling Equipment: 

• Hand Auger/Probe (if necessary) 
• Shovels 
• Log forms I Field notebook I COC 
• Sample containers 
• Stainless steel sample spoons 
• Tape measure 
• Direct reading instruments (if necessary) 
• Tool chest 
• Disposable sampling gloves 

Decon Equipment: 

• 5 gallon buckets 

• Alconox 

• Scrub brushes 

• Distilled water 

• Paper towels 

PROCEDURE: 

Discrete Samples 

If significant vegetation, rocks, or debris prevent collecting the surface samples then the upper 2-3 inches 
of soil will be scraped away from the sample location with a shovel or stainless steel spoon. The underlying 
soil will then be collected and placed into sample containers with a stainless steel spoon or gloved hand. 
Composite samples will be homogenized as described below. Coarse grained soils, gravel and rock 
fragments will be removed wherever possible. 

Composite Samples 

Composite samples will be collected (as described above) by placing sub samples into a stainless steel 
mixing bowl or a clean plastic bag, or by band with new, clean sampling gloves. The sample will be 
homogenized with a stainless steel spoon or gloved band. The homogenized soil will be packaged in a 
laboratory-supplied sample container, labeled and placed in a cooler to maintain temperature. 

Labeling 

Each soil sample will be labeled with the following information: 

• Sample identification; 
• Project number/name; 
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• Date/time collected; and 
• Samplers initials. 

Demobilization 

After decontamination, sample equipment will be stored in the appropriate, clean containers. Any 
equipment that suffers damage or excessive wear while conducting sampling will be labeled and reported to 
the equipment manager for the necessary maintenance, repair and/or replacement. 
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SOP2b 

HAND AUGER SOIL SAMPLING 

Introduction 

Hand auger equipment will be used for collecting shallow soil samples to approximately 15 feet below 
ground surface. This SOP describes the procedures for collecting soil samples using hand auger equipment. 

Equipment: 

" Hand augers 
• Clay auger barrel 
• Sand auger barrel 
• Extension rods 
• Thandle 

• Two crescent wrenches 
• Rock bar 
• Decon supplies 

• Buckets 
• Alconox detergent 
• Distilled water 
• Scrub brush 

• Tape measure 
• Direct reading instruments (if necessary) 
• Log forms/field notebook 
• Munsell color chart 
• Sample containers 
• Surface patching supplies, if necessary (asphalt patch/post mix) 
• Screw driver and hammer 
• Stainless steel bowl or sealable plastic bags for compositing 

Preliminaries 

All boring locations will be determined using the project specific Work Plan. Arrangements will be made 
for the location of underground utilities using Blue Stakes. A private locating service will be used for 
utilities that are not covered by Blue Stakes. 

Procedures 

The borehole will be advanced using the clay bucket for !me-grained soils and the sand bucket for coarse
grained soils. Each auger bucket of soil will be screened with the appropriate direct reading instrument and 
readings will be recorded on the soil boring log. Soil samples selected for laboratory analysis will be 
packed in a laboratory supplied container so that no headspace is present. Each sample will be labeled with 
the following information: 

• Sample identification 
• Project name 
• Project number 
• Date and time collected 
• Sampler's initials 

This information above should also be recorded in the field notebook. 
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Decontamination 

All sampling equipment will be decontaminated between sample locations by washing with an Alconox 
detergent solution followed by a triple rinse of deionized water. After decontamination, sample equipment 
will be stored in a clean area and placed into their appropriate storage containers after use. Sample 
personnel will change into a new pair of chemical resistant gloves between samples and the previously 
worn gloves will be discarded. 

Demobilization 

After decontamination, sample equipment will be stored in the appropriate storage containers. If any 
equipment is damaged while conducting soil sampling, the damaged equipment will be labeled and 
reported to the equipment manager for maintenance or replacement. 
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SOP2b 

GEOPROBE SAMPLING 

Introduction 

Geoprobe™ sampling equipment will be used to advance shallow soil borings (30 feet or less) to collect 
soil and groundwater samples and for sites where access restrictions prevent mobilization of a drill rig. 
Standard operating procedures for geoprobe soil and groundwater sampling are described below. 

Preliminaries 

Geoprobe sample locations will be marked or staked in the field and coordinated with the RMC project 
manager and, if necessary, the client project manager. Blue Stakes utility clearance will be requested for 
each boring location prior to geoprobe sampling. Borings will be located at least two feet from marked 
underground utilities. 

All sampling equipment will be decontaminated prior to mobilizing to the site. This equipment includes all 
geoprobe rods, geoprobe samplers, and stainless steel bowls and spoons. 

Geoprobe Equipment and Procedures 

Soil borings will be advanced and sampled using a geoprobe hydraulic hammer mounted to a truck, van, 
fourwheeler, or small tractor. Each borehole will be started by hydraulically hammering a 3 foot length of 
1 inch outside diameter steel drill rod with a disposable pointed steel end point into the ground. The 
borehole will be advanced in 3 foot increments by adding 3 foot sections of flush threaded drill rod to the 
drill stem already in the ground. No lubricants or additives will be used while advancing geoprobe borings. 

Soil Sampling Equipment 

The following equipment will used to conduct soil sampling: 

• Geoprobe core sampler (supplied by the geoprobe contractor) 
• New polybuterate sample liners (supplied by the geoprobe contractor) 
• New sample liner end caps (supplied by the geoprobe contractor) 
• Chemical resistant gloves 
• Appropriate personal protection equipment according to the HASP 
• Sealable plastic bags 
• Sample labels 
• Laboratory supplied glass soil sample jars and labels (optional) 
• Stainless steel putty knife 
• Stainless steel bowl and spoon 
• Photoionization detector (PID) 
• Cooler and ice 
• Munsell color chart 
• Unified Soil Classification System (USCS) chart 

Soil Sampling 
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Samples will be collected as specified in the site specific sampling plan. At a minimum, soil samples will 
be collected at 5 foot intervals if lithologic information is needed. Each soil sample will be collected in a 2 
foot long brass core sampler. The sampler will be attached to the drill rod, lowered to the sample interval, 
opened, and then hydraulically hammered two feet into the subsurface. 

Groundwater Sampling 

To facilitate the collection of groundwater samples at sites where the water table is penetrated, a 
temporary well point will be installed in the geoprobe borehole. After the water table bas been 
encountered, the borehole will be advanced at least three more feet to ensure adequate sample 
volume. The well point may consist of either a three foot long stainless steel screen, attached to 
polyethylene tubing, or a length of 3/8inch polyethylene tubing with perforations in the bottom 3 
feet. New tubing and well screens will be used for each well point. After approximately 15 
minutes, a peristaltic pump will be attached to the tubing to obtain groundwater. 

Groundwater samples collected for metals analysis will be filtered using inline filters attached to the outlet 
tubing of the peristaltic pump or with NalgeneTM bandpump filters. 

Boring Abandonment 

After all soil and groundwater samples have been collected, each soil boring will be backfilled with 
granular bentonite. Borings that were drilled through asphalt or concrete will be backfilled with granular 
bentonite to within six inches of the ground surface and the asphalt and concrete cores will be restored. 

Demobilization 

After the equipment has been rigged down and loaded, the site will be cleaned and restored as close to its 
original condition as possible. All sampling equipment will be decontaminated prior to mobilizing to the 
next geoprobe sample location. 
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SOP3a 

HOLLOWSTEM AUGER DRILLING AND SOIL SAMPLING 

Introduction 

Hollowstem auger drilling techniques will be used to advance intermediate depth borings of 100 feet or 
less. Standard operating procedures for hollowstem auger drilling and soil sampling are described below. 

Preliminaries 

Final soil boring locations will be marked or staked in the field and coordinated with the RMC project 
manager and, if necessary, the client project manager. Blue Stakes utility clearance will be requested for 
each drilling location to identify any subsurface utilities prior to drilling and sampling. If required, drilling 
and/or monitoring well permits will be requested by supplying the appropriate forms to the corresponding 
regulatory agency. 

Boring locations will be located the following distances from overhead power lines: 

Power Lines Nominal System (kv) 
0-50 
51-100 
101-200 
201-300 
301-500 
501-750 
751-1000 

Minimum Required Clearance (ft) 
10 
12 
15 
20 
25 
35 
45 

All drilling and sampling equipment will be decontaminated with a steam cleaner prior to drilling. This 
equipment includes all drill pipe, auger flights, splitspoon samplers, brass sleeves, stainless steel bowls and 
spoons, tools, and nonpackaged well screen and casing. Steam cleaning will be conducted after placing 
equipment, tools, and nonpackaged screen and casing on racks or sawhorses to keep them off the ground. 
After steam cleaning is completed, the equipment will remain off the ground until it is used. Borings will 
be located according to the site specific work plan. No borings will be drilled within 5 feet of marked 
underground utility lines or within 10 feet of active overhead power lines. Boring locations will be 
adjusted, as necessary. 
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Drilling Equipment and Procedures 

A truck mounted hollow stem auger drill rig will be used to drill borings of 100 feet or less. Augers will be 
sized to accommodate the well casing diameter, if a well is to be installed in the borehole. A center plug 
will be used to prevent liquefied sands from entering the inside of the auger string as the borehole is 
advanced. No lubricants, circulating fluid, drilling muds, or other additives will be used during drilling. 

Soil Sampling Equipment 

The following equipment will be used to conduct soil sampling: 
• Splitspoon samplers and sand catcher (supplied by the driller) 
• Chemical resistant gloves 
• Appropriate personal protection equipment according to the HASP 
• Sealable plastic bags 
• Brass sleeves, end caps, and Teflon tape 
• Sample labels 
• Laboratory supplied glass soil sample jars and labels (optional) 
• Stainless steel putty knife 
• Stainless steel bowl and spoon 
• Photoionization detector (PID) 
• Cooler and ice 
• Munsell color chart 
• Unified Soil Classification System (USCS) chart 
• Decontamination equipment 

All sampling equipment will be decontaminated prior to mobilizing to the site. 

Soil Sampling Procedures 

Samples will be driven at intervals specified in the work plan. At a minimum, samples will be driven at 5 
foot intervals, if lithologic data is needed. A sand catcher will be placed at the end of the sampler so that 
unconsolidated soils are not lost as the sampler is retrieved from the borehole. The sampler will be 
advanced by blows from a 140-pound downhole hammer. The number of blows required to drive the 
sampler 6 inches will be recorded on the Soil Boring Log Form. 

Each site-specific sampling plan will identify the appropriate sample containers used to collect soil 
samples. In general, brass sleeves will be used for samples being analyzed for volatile and semi-volatile 
organic compounds. If sample analytes do not include volatile or semi-volatile organic compounds, 
laboratory supplied glass jars may be used. Otherwise, samples should be submitted in brass or plastic (for 
inorganic analyses) sleeves. Head space readings will be collected from adjacent soils. 

Sleeves in the sampler will be separated using a stainless steel putty knife and the soil between the sleeves 
will be carefully cut so that the soil within the sleeve is flush at each end. Each sleeve will be sealed so that 
there is little or no headspace between the sample and the Teflon tape. Each sleeve will be labeled with the 
sample identification and immediately placed in an iced cooler to maintain a temperature of 4°C. The 
remaining sample( s) will be used for soil classification. 

Soil Boring Abandonment Procedures 

Soil borings not used for vapor probe or well installations will be backfilled. If water is not encountered in 
the boring, the boring will be backfilled with drill cuttings. If water is encountered, the saturated portion of 
the boring will be backfilled with granular bentonite. Cuttings will be used to backfill the remainder of the 
boring. Borings that were drilled through asphalt or concrete will be patched to match existing conditions. 
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Storage and Disposal of Drill Cuttings 

Drill cuttings and unused soil samples will be containerized in labeled 55 gallon drums and stored in an 
area that will not disrupt site activities. At a minimum, each drum label will contain the following 
information: 

• Site identification 
• Soil boring identification 
• Depth interval 
• Date drilled 
• Name of project manager 

The fmal disposition of the soil cuttings will depend on soil analytical results and contract specifications. 

Demobilization 

After the site has been cleaned and restored as close to its original condition as possible, the drill rig will be 
moved so that the plastic sheeting can be removed. All drilling and sampling equipment will be 
decontaminated with a steam cleaner prior to drilling and sampling the next soil boring. 
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SOP3B 
STANDARD PROCEDURES FOR MONITORING WELL DEVELOPMENT 

This SOP describes the procedures that will be used for developing monitoring wells after installation 
activities have been completed. Well development ensures that drilling fluids and/or sand pack materials 
are removed from the well prior to sampling and that water from the aquifer enters the well as designed. 

Equipment: 

• Decontaminated pump/bailer or surge block 
• Field measurement equipment (pH and conductivity meters, temperature probeO 
• Water level probe 
• Total depth probe 
• Distilled water 
• Field notebook 
• Clean new twine 

Decontamination Equipment 

• 5 gallon buckets 

• Alcon ox 

• Scrub brushes 

• Distilled water 

• Paper towels 

Procedure 

After the monitor well has been installed the well will require development to ensure that all contaminants 
introduced during installation are removed and that water entering the well is representative of the aquifer. 

Measure total depth of well with sounding device, measure standing water level and determine well bore 
volume according to procedures outlined in SOP 3c. 

Purge three (3) well volumes of water from the well and measure pH, conductivity and temperature from 
the 3rd well volume. Continue to purge the well until there are three consecutive readings from the field 
measurements that have similar values. The water should be clear and turbidity low and pH, conductivity 
and temperature should stabilize when the well is properly developed. 

Note the water level, total depth, well bore volume, total volume of water purged from the well and the 
field readings in the field notebook. 

Decontamination 

Clean well development equipment according to procedures outlines SOP 6. 

Demobilization 

After decontamination, sample equipment will be stored in the appropriate, clean containers. Any 
equipment that suffers damage or excessive wear while conducting sampling will be labeled and reported to 
the equipment manager for the necessary maintenance, repair and/or replacement. 
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SOP3C 
STANDARD PROCEDURES FOR GROUNDWATER SAMPLING 

This SOP describes the procedures that will be used for collecting groundwater samples. Samples will be 
collected with a new disposable bailer and/or a decontaminated downhole pump. Specific monitoring well 
locations will be determined from the project work plan. 

Sampling Equipment: 

• Water level probe 
• Distilled water 
• Field notebook 
• coc 
• Sample containers 
• Disposable bailers 
• Clean new twine 
• Downhole pump 
• Preservatives 
• Coolers 
• 0.45 urn filter apparatus with inert filters 

Decontamination Equipment 

• 5 gallon buckets 
• Alconox 
• Scrub brushes 
• Distilled water 
• Paper towels 

PROCEDURE: 

Unlock and open the well, obtain a water level by inserting a decontaminated water level probe into the 
well and measuring the standing water surface to an established datum point on the top of the well head. 
The established datum point can be installed by using a file to insert a notch in the PVC casing. 

/ 

Purge the well with appropriate water removal device (decontaminated bailer/pump or disposable bailer). A 
total of three well bore volumes of water are normally removed. 

Determine the well volume by the following formula: 

V in gallons =n~h x 7.48 

Where 1t = 3.12 
-l = radius of well casing converted to feet 

and h = Water level- total depth of well (determined from drillers log or previous well sounding) 

Pump or bailer discharge during purging is directed to a bucket or container to determine purge rate. 

Samples are collected after a sufficient purge volume is withddrawn. Bottles are filled directly from 
discharge from the well or from another clean container. Considerable care should be take to minimize 
entertainment of air. 

After the bottles are filled, the appropriate preservatives are added, if required. If filtration is required, then 
this step is completed and the filtered water placed in the sample bottles. 

RMC Standard Operating Procedures 



If a bailer is used, care must be taken to minimize turbulence and entrainment of air in the samples. 

Labeling 

Each soil sample will be labeled with the following information: 

• Sample identification; 
• Project number/name; 
• Date/time collected; and 
• Samplers initials 

Decontamination 

If cross contamination of sampled wells is a potential problem, the following procedure should be 
followed: 

1. Decontaminate equipment according to SOP 6. 
2. Design sampling to proceed from best quality water to the poorest quality water. 
3. Rinse the pumping apparatus or bailer between holes if well yields are too low to sufficient water to 

purge the pump, water hose or bailer. 
4. Use a one disposable bailer for both purging and sampling per well. 

Demobilization 

After decontamination, sample equipment will be stored in the appropriate, clean containers. Any 
equipment that suffers damage or excessive wear while conducting sampling will be labeled and reported to 
the equipment manager for the necessary maintenance, repair and/or replacement. 
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SOP4 
STANDARD PROCEDURES FOR COLLECTION OF STREAM SEDIMENT 

SAMPLES 

This SOP describes the procedures that will be used for sampling stream sediment to a maximum of 18 
inches below surface. Samples will be collected with a decontaminated shovel or hand auger/probe. 
Specific soil sampling locations will be determined from the project work plan. 

Sampling Equipment: 

• Hand Auger/Probe (if necessary) 
• Shovels ' 
• Log forms I Field notebook I COC 
• Sample containers 
• Stainless steel sample spoons 
• Tape measure 
• Direct reading instruments (if necessary) 
• Tool chest 
• Disposable sampling gloves 

Decontamination Equipment: 

• 5 gallon buckets 

• Alcon ox 

• Scrub brushes 

• Distilled water 

• Paper towels 

PROCEDURE: 

Discrete Samples 

Sediment samples will be collected from streambeds with standing water or slow flow rates such that there 
will be no significant impact while sampling. Vegetation, rocks, and/or debris will be scraped away from 
the sample location with a shovel or stainless steel spoon. The underlying sediment will then be collected 
and placed into sample containers with a stainless steel spoon or gloved hand. Composite samples will be 
homogenized as described below. Coarse grained soils, gravel and rock fragments will be removed 
wherever possible. 

Composite Samples 

Composite samples will be collected (as described above) by placing sub samples into a stainless steel 
mixing bowl or a clean plastic bag, or by hand with new, clean sampling gloves. The sample will be 
homogenized with a stainless steel spoon or gloved hand. The homogenized soil will be packaged in a 
laboratory-supplied sample container, labeled and placed in a cooler to maintain temperature. 

Labeling 

Each soil sample will be labeled with the following infonnation: 
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• Sample identification; 
• Project number/name; 
• Date/time collected; and 
• Samplers initials. 

Demobilization 

After decontamination, sample equipment will be stored in the appropriate, clean containers. Any 
equipment that suffers damage or excessive wear while conducting sampling will be labeled and reported to 
the equipment manager for the necessary maintenance, repair and/or replacement. 

RMC Standard Operating Procedures 



SOPS 
SAMPLE HANDLING AND DOCUMENTATION 

Introduction 

This section describes the handling and documentation procedures that will be used once soil and water 
samples are collected. The procedures will ensure that samples are handled properly and that appropriate 
documentation is completed. 

Sample Handling 

All samples will be promptly placed in an iced cooler to maintain a temperature of 4°C. Typically, samples 
selected for chemical analysis are delivered at the end of each day to the analytical laboratory. If they are 
not submitted to the laboratory on the same day collected, they will be stored in a refrigerator in a locked 
sample storage room at RMC's office until delivery to the laboratory. 

Documentation 

Sample Identification and Labeling 

Soil samples will be labeled in such a way as to identify the area from which they were collected and the 
depth. For example, the first sample collected from profile C from a depth of 3 feet will be identified as 
"Ca@3.0-3.5'." Groundwater samples will be labeled with their well designations, e.g., "MWl." Duplicate 
samples should always be labeled so that the laboratory cannot tell they are a duplicate (i.e., as a "blind 
duplicate"). For example, a duplicate of well "MWl" could be labeled "MWIA," if there are no actual 
wells with this designation at the site. 

Each sample sleeve or sample container will be immediately labeled with the following information: 

• Project name 
• Project number 
• Sample identification 
• Sample depth 
• Date and time collected 
• Preservative used 
• Filtered or unfiltered (for water samples) 
• Sampler's initials 

This information will also be recorded in the field notebook. 

Chain of Custody 

COC documentation will begin in the field for each sample submitted to the laboratory and will also be 
maintained by laboratory personnel. Samples that are submitted to AEC will use the COC provided by 
AEC. A COC for each sampling event will be completed and will accompany each sample batch to the 
analytical laboratory. Sample custody means that all samples will remain in the possession or observation 
of the sampler at all times, or in a locked facility until delivery to the analytical laboratory. A sample COC 
form is provided in Appendix D. 
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Field Book 

RMC field personnel will maintain a field logbook to record all field activities. The field logbook will be a 
weather-resistant bound field book. All data generated during the project and any accompanying comments 
will be entered directly into the logbook in indelible ink; any corrections will be made with single line-out 
deletions. At no time will any pages be removed from the field logbook. 

Each day's field activities will be documented, including the following minimum information: 

• Date of field activity; 
• Time of field activity; 
• RMC field personnel's initials; 
• Project name; 
• Project number; 
• Date and time samples were collected; 
• Identification of samples collected; 
• Total number of samples collected per sampling event; 
• Total number of samples collected from each sample location; 
• Physical description of samples; 
• Preservatives used for samples; 
• Filtered vs. Unfiltered samples (water); 
• Weather conditions; 
• Description and date of any photograph( s) taken. 

Sample Tracking 

Samples will be logged in on a sample tracking form on a daily basis. The tracking form will be used to 
maintain a record of the samples collected and which samples were submitted for laboratory analysis. 
The logbook will provide a unique, six digit alphanumeric identifier that will be assigned to each sample 
collected. All samples collected will be assigned an identifier number, regardless of that samples' 
submission to a laboratory. The next available chronological number in the sample logbook will determine 
the identifier, and this number will be cross referenced with a sample description number, assigned in the 
field. 

The sample logbook will be a covered, bound journal with non-removable pages. At no time will any pages 
be removed from the sample logbook. 

All entries into the sample logbook will be made in indelible ink; and all corrections shall consist of 
initialed, line-out deletion. Data contained therein will include: 

• Unique identifier number; 
• Date; 
• Project number; 
• Sample description number; 
• Sampler initials; 
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SOP6 
STANDARD PROCEDURES FOR DECONTAMINATION 

This SOP details the decontamination protocols for sampling equipment. In order to reduce the risk of 
transferring materials from one sample site to another, and to assure that there is no cross-contamination of 
samples, the following procedures will be used. 

DECONTAMINATION PROCEDURES: 

RMC uses the following decontamination procedure for equipment: 

Gross contaminant removal 

This step involves scrubbing the equipment using an Alconox and water solution and a stiff scrub brush. 
The scrubbing will continue until all visible contaminants are removed from the equipment. This water 
will be changed as necessary. 

Clean detergent wash 

This step involves using a clean volume of Alconox and water solution. Equipment will be washed in this 
solution once all gross contaminants have been removed during Step 1. This solution will also be changed 
as necessary. 

Clear water rinse 

This step involves rinsing the equipment in clear, potable water. This water will be changed as necessary 
to maintain its purity. 

Distilled water rinse 

Distilled water will be used as a fmal rinse for all decontamination procedures. The water will be poured 
from a new container, or sprayed from a suitable container or the equipment will be submerged in a suitable 
container. Decontamination (equipment) blanks will be collected as required in the SAP. 

RMC Standard Operating Procedures 



AEC LABORATORIES 
Laboratory Services Request Form 

I. ~LIENT INFORMATION SEND REQUESTS TO: 

Client Name: AEC LABORATORIES 

Client Address: 3422 South 700 West 

Salt Lake City, UT 

Client Phone: 84119 

Client Fax: Your Customer Service 

II. ACCOUNT INFORMATION Representative is: 

Account Name: Maureen Ottley 

Account Address: Phone# (801) 261-1426 

Fax # (801) 264-9838 

P.O. No: 

Ill. REPORT INSTRUCTIONS 

Report Results To; 

Report Address: 

Please Forward Results By: US Mail ( ) Fed Ex ( ) Fax ( ) Other 

Services Requested below are required no later than (date} 

1'' TYPE OF SERVICE REQUESTED 

• .dase analyze the enclosed environmental samples for: 

Lab Use Sampling No. 

Only Field Sample Date & Time of Analysis 

Lab No. No./Description Cont. Requested 

Please send the following supplies: 

( ) Laboratory Request Forms ( ) Sampling Media (please specify) 

( ) Other 

V. CHAIN OF CUSTODY RECORD 

Dispatched by: Date Time Courier Co. Name 

, \elinquished by: Date Time Airbill# 

Received by: Date Time Custody Seal Intact? 

Received for lab by: Date Time Yes No 





The American Industrial Hygiene ~ssociation 
is proud to acknowledge that 

ASARCO 
Salt Lake City, Utah 

has fulfilled the requirements for and has been fom1ally recognized by AIHA 
and is technically competent to perform the analyses listed in the following 

INDUSTRIAl HYGIENE 
Originally Accredited: 06/01/74 

_2LMetals 

_Asbestos PCM 

..lLSlllca 

_Asbestos PLM 

SCOPE OF ACCREDITATION 

ENVIRONMENTAL LEAD 
Originally Accredited: 04/30/96 

..lLPaint Chips 

_x_oust Wipes 

..lLAir 

_x_soil 

_Organic Solvents _Diffusive Samples 

ENVIRONMENTAL MICROBIOLOGY 

_Bacteria 

_Fungi 

The above named laboratory agrees to perform all analyses listed above in the scope of accreditation according to applicable 
policy requirements and ilcknowledges that continued ilccreditation is dependent on successful pMticipation in the appropriate 
proficiency testing programs. This laboratory may be cont,1cted to verify the current scope of accreditation, proficiency testing 
performance and accreditation stiltus. Accreditation by All IA is nllt «guarantee of the validity of the data generated by the laboratory. 

Laboratory# 101578 IH Accreditation Expires: 04/30/02 

Certificate.# 003 Lead Accreditation Expires: 04/30/02 

~~~~~ tT~;Io~ 
Chair, Analytical Accreditatioll Board Preside11t, AIHA 

: :..:o.'.~::~~~·\ . ' / 
'''·"·.,i., I 

: •·• C'. ::: ~-

C "i;~~ 
· · '~if:~~~~~~ 7 . .-"=:..~""\l~~wA~~lhf::;; .., ...... ,:..'<:!:(~.~1\:~l?'j, ""<-·t~~,~;~~~.,1m:!:;::.:·:; .. ., ·<;;::~·.;· '!.:~:,:: ... ',, ~· .,\~~~·;:~~ml~i;;>~~~:;::."·'~'\.:i:ffiml,mnj;;;;:y".c:"'v'~"l~~:!'Wf~~·"{ ,,..:::: ;;-.. ·.·:: ::.:='' . . . . >.::~:;·~:~·:. . . ·~.;:::;:.:;;;~:-"> . "·<:·:~~~~~ "---~~;:·:~~:~~;· ... ,- .... ' . :_:;· ':. : .. ·. . . . ~-.~~~;~:~,"~ <\;.,:;~!?--·< ~·~~;;;~~~> . ;;,. ·: : :.~:::;·: }:>::·:d 
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INTRor::· ·cTION 

Qual it·· assurance has always been an impo!"tan': part of 
labora· ory operations at ~-SARCO Inc. /~.EC. The following 
progra·: describes the quality control procedures designed 
specif cally to meet or exceed EPA, OSP..A and various states 
req~ir· men~s for an environmental chemistry laboratory. The 
progra:: addresses the following areas: I) Goals and 
labora ory quality control policy; II) Personnel and ':raining; 
III) S .mple custody, sampling techniques and preservacives; IV) 
Sample receipt and log-in procedures; V) Flow of samples 
throug _ the lab; VI) Analytical methodology and 
instru:'entation; VII) Quality control and performance 
requir :ments VIII) Data reduction and validation; IX) 
Analyt· cal reports and other deliverables, and; X) Standard 
operat .ng procedures. The quality assurance manual is 
availa>le to all personnel and is located in the supervisor's 
office. 

I. G )ALS AND LABORATORY POLICY 

T.~e purpose of the AS~T:(__CO/AEC Quality Assurance Program is 
t~ insure that all data generated and processed is 
s:ientifically valid and of known precision and accuracy. 
I: is the policy of the laboratory to meet, as a minimum, 
a .l of the criteria set forth in this program or the 

-rr. :thod specific QC crixeria and to insure that approved 
p~ocedures and QA data are satisfactorily documented. The 
C tality Assurance manual is reviewed and approved on an 
a ·mual basis by laboratory management. The ef feet i veness 
c: the program is meas'....:.red by means of a systems audit. 
c mducted on an annual basis by the Ql\ coordinators_ A 
w ~itten report of the audit findings is provided to the 
A1alytical Services Manager. In addition, quarterly 
C! lality assurance update reports are prepa!"ed by the QA 
C")Ordinators and submitted to the Analytical Services Manager. 

II. :;·msONNEL AND TRAINING 

Jc_ ;.l:I.RCO field service staff, technicians and outside 
c )nsulting field service personnel operate independently 
c: the laboratory. These individuals consult with 
l1.boratory personnel and staff environmental scientists on 
i>sues such as sample volume requirements, containers and 
r.=thods of preservation . 

.Z:-. .:..1 laboratory person~el participate in an extensive on 
t~e job training program tailored specifically to the 
: 1dividual chemical analysis. This in-house training 
c-:msists of acquiring an in-depth unde!"s~anding of the 
c~?propriate methodology (eg: EPA, NIOSH and OSF...Jl. 



~~ocedures) and applying these procedures to synthetic 
s~andards, standard reference materials and various other 
c :eck samples prior to the analysis of unknowns. Each 
a1alyst is also required to attend laboratory safety 
t ~aining seminars on a quarterly basis. In addition, 
a1alysts are encouraged to attend training seminars 
C)nducted by analytical instrument manufacturers. 
T~aining records are kept on file in the manager's office. 
A.: organizational chart and laboratory personnel 
~~sponsibilities forms can be found in attachment #1. 

III. S~PLING TECHNIQUES, PRESERVATION AND SAMPLE CUSTODY 

S 1.mples are taken, labeled, preserved and prepared for 
s 1ipment by qualified personnel usually under the direct 
s 1per-vision of the on-site environmental scientist using 
t 1e EPA approved procedures listed in 600/4-79 Revised 
lJ83 and SW 846 Third Edition; NIOSH Manual of Analytical 
v~thods, Third Edition; and the OSHA Manual of Analytical 
V3thods. Specific chain of custody procedures are 
fJllowed utilizing the form included as attachment #2. 

IV. S \..l\1PLE RECEIPT AND LOG- IN PROCEDURES 

':" l.e samples are shipped by common carrier, 
E=rvice in appropriate shipping containers 
i1sulated ice chests. The samples are sent to 
fJllowing individuals: 

Ms. Maureen Ottley 
Customer/Systems Support Rep. 
c/o ASARCO Incorporated 
3422 South 700 West 
Salt Lake City, Utah 84119 

Ms. Jodie Haynes 
Customer/Systems Support Rep. 
c/o ASARCO Incorporated 
3422 South 700 West 
Salt Lake City, Utah 84119 

next day 
such as 

one of the 

:Jon arrival, the shipment is inspected for comnleteness 
; -..; the sample custodian. Chain-of -custody -forms are 
: igned as evicie:!l.ce of receipt and accompany samples arld 
:ogirl/chain-of-custody work sheets while in the 
~aboratory. The samples are then individually logged into 
· he ASARCO Laboratory Information Management System 

LH'!S). 

.., -



':::' :e log- in program assigns a unique lab number to each 
s 1mple and prints login/ chain-of- custody work sheets for 
Elch batch of samples with all pertinent information (see 
a:tachment #3). The samples are then logged into a 
t~rdbound logbook listing the computer assigned batch 
r:: miller, client, date of receipt, the number of samo::.es .:n 
t 1e batch and the matrix -(see attachment #4) .- The 
CJndition of the shipping and sample containers are noted 
c-1 the log- in checklist along with preser;-ation pa.rameters 
I 3ee attachment #5). Field personnel are notified 
i :-tmediately of any inconsistencies with the chain<)f
c1stody forms or problems regarding the condition of the 
s1mple containers or sample preservation. 

V. F~OW OF SAMPLES THROUGH THE LAB 

,.-
v l. • 

T 1e login/ chain-of -custody work sheets are given to the 
c l.alyst (s) assigned to the project along with the 
CJrresponding samples. Samples are analyzed in accordance 
~ith the methods listed in Section VI of this manual. The 
s~mples are kept either in a locked refrigerator (if 
c;:)propriate) or in the custody of the analysts while they 
c;·::-e being worked on. All necessary sample and analytical 
i:l.formation is logged in ink into a hardbound laboratory 
v.::lrkbook (see attachment #6). This may include raw 
a·l.alytical data, graphs, calibration curves, quality 

. c:mt.rol information, sample preparation and/or digestion 
r: :-ocedures and any comments. All calculations such as 
c;jjustments for dilutions or concentrations, unit changes, 
e :.c. are made in this book. Any corrections are made by 
c::-awing a single line through the entry, and placing the 
r:=vised entry to the side. The correc::ion is initialed 
c~d dated. Unused portions at the bottom of a page are to 
1-. :tve a single line extending from the last entry to the 
J::: :)ttom of the page. Upon completion of analyses the 
~:tmple and quality control data are logged into the LIMS 
J:! the analyst and a final report is generated. Water 
~ :tmples and digestates are stored for approximately two 
r :)Dths after the final report has been sent. 
~-~iscellaneous and solid samples (eg. soi2.s, solid waste, 
~ilters, etc.) are stored indefinitely. Samples for 
c isposal are disposed of in accordance with all local, 
E~ate and federal regulations. 

; N.ZI...LYTICAL ME'I'nODS AND INSTRUMENTATION 

r :-:e procedural and inst:rumentation manuals are available 
· ::> the analyst in the supervisor's office at a:1y time . 
. ;:)r projects requiring contract laboratory protocol, the 
· ~P ILM03.0 is followed. Other frequently used references 
re the E?A' s "Methods :or Chemical Analysis o: '.tlater ar;d 

-·2.st:es", 6009/4-79 Re:\rised. 19-83, 11 7es~ ~ ... ~-==~~-:c-:=;..~ ----·· 
•• :. • ~. ~- - f-
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v-; '-te:!:" and Wastewater" 19th Edition and the NIOSH Manual of 
A:alytical Methods. Methods are thoroughly tested using 
rr~trix matched standard reference materials or othe:!:" 
IT'-terials of known composition to insure accurate and 
f~ecise results before testing of unknowns is conducted. 

T :e analytical instrumentation is operated in accordance 
v. -_ th the manufacturer 1 s guidelines to obtain the desired 
s=nsitivity. One example of this would be the use of the 
F ·=rkin-Elmer 11 cookbook 11 for samples analyzed by atomic 
c:>sorption spectrophotometry. Method detection limits are 
c .:>mpiled annually and are included as attachment #7. 
: .-:strument standards are used on a daily basis to 
c :=termine response and calibration of the instruments. 
:~ese standards are traceable to high purity stock 
r.~terial utilizing a unique numbering system and 
c.Jcumented in a hardbound logbook (refer to section VII). 
l~l calibration information is documented in the analyst's 
v . .Jrkbook and available for review. 

~~strumentation maintenance records and service agreements 
c:!:"e kept on file are included as attachment #8. Operating 
c~d routine maintenance SOP's are are in the ASARCO 
I ::tboratory Operations manual and on the company's 
:~tranet. Calibration and maintenance procedures are 
CJCumented for support equipment such as balances and 
r:icro pipettes. Defective equipment is removed from 
~ervice until repaired. 

~~strument detection limits and linear dynamic ranges are 
cetermined in accordance with method specific 
: equirements. 

VII. ~~ALITY CONTROL ~v PERFORMANCE REQUIREMENTS 

:-ollowing is a summary of the ASARCO laboratory QC 
~ rogram: 

Instrument Calibration and Acceptance Criteria 

For atomic absorption spectrophotometry, a blank and 
three standards in graduated amounts must be used. 
Standards absorbance values will be recorded and a 
correlation coefficient of . 995 or bette.r must be 
achieved. At least two standards must be used for 
ICP calibration. One of the standards must be a 
blank. Interference check samples (res 1 s) are 
performed daily and must be within + or 20%. 
Calibrations will be conducted daily and each time 
~he instrument is set up. I~itial calibration 
verification ( ICV) is conducted with an indepe:1dent 
ref e~ence standa:!:'ci immediatel-:{ after :~ -::~:. -.-, . .:rro:::-.·-
·=c.~.:.b2..-a::ion and ~t!St be with2.n + c-~~ 



Continuing calibration verifications are conducted at 
a frequency of 1 in 10 and also muse fa~l wichin + or 

10%. Initial calibration blanks (ICB's) and 
continuing calibration blanks (CCB' s) are co!'.ducted 
at the frequency as the ICV's and CCV's, and are to 
fall within + or - the reported limit of detection. 

2. Clalitv Control Samples 

The table on the following page 
and frequency of QC samples 
validate. Also included are 
correc~ive action procedures. 

summarizes 
normally 

the type 
used to 

control limits and 

The analysts are largely responsible for mo::1i toring 
trends and trouble shooting problems with laboratory 
supervision in the role of reviewing the program and 
providing assistance in t~ouble shooting more 
difficult problems. Quality control charts are 
included as Attachment #9. As part of the laboratory 
alert system, quality control data, which are out of 
acceptable limits, are automatically flagged via the 
statistical quality control program and action taken 
in accordance with the control loop (see attachment 
#10) . 

On rare occasions when samples are sent to other 
laboratories, synthetic standards, NIST type 
certified materials, duplicates, and blanks are sent 
to monitor the quality of the data returned. In 
addition, only properly accredited and/or certified 
laboratories are used. 

J.Prc:iciency Testing 

The laboratory participates in many inter-laboratory 
proficiency testing programs. Proficiency test 
samples are analyzed in a manner similar to routine 
samples. The following is a list of current 
programs: 

AIHA Proficiency Analytical Testing Program 
(PAT) 

ELPAT Program for soil, paint and· wipes 

ERA WP Program 

Ambient Source Sampling Audits (by EPA) for lead 

The laboratory adheres to the =o~lowi~g guideli~es 
regarding proficiency testing: 

• C':):!duct profi:::.e:::::.· .. ~o:=st:_::--lg :cr -=?3-ch ~~=-1 ........ --:.~ 

s 



where pro~lcie~cy testing is not available, 
maintain appropriate validating documentation. 

• Conduct proficiency testing at the certifying 
agencies required frequency. 

• Utilize an approved proficiency testing se~ice. 
• Follow proficiency testing provider's analyzing 

and reporting instructions. 
• Notify certifying agency of a change in 

provider. 
• Maintain a copy of all proficiency testing 

records. 
• Submit corrective action to certifying agency 

for values outside acceptable limits. 

4. ~tboratory Reagents and Standards Log and Traceability 

-~ _l laboratory reagents are to meet or exceed the 
c:·1ality specified by the method. Generally, unless a 
t~gher grade is recommended, reagents are ACS grade or 
t~tter. For all standards the following information 
v-: ~11 be recorded in the appropriate standards logbook 
c.1d on the standards bottles: 

1) Date of preparation 
2) Acid matrix of standards 
3) Concentration of standards 
4) Initials of the analyst preparing the standard 
5) Source of standards 

~~boratory reagents are inspected, dated and 
:~itialed upon receipt. Reagents are not used beyond 
t~eexpiration date (eg. pH buffer solutions) or if the 
:~ternal QC suggests a problem. Intermediate reagent 
c~ntainers are labeled with the following information: 

1) Date of preparation 
2) Matrix 
3) Concentration 
4) Initials of the analyst 

Item number 5, Source of Standards I requires . some 
specific guidelines to ensure a consistent I useable 
method of traceability. All standards are made from 
high puri~y metals and confirmed by third party 
reference materials or previous standards. Purchased 
standards are NIST traceable. Standards are not used 
beyond expiration dates or if the internal QC's (eg. 
ICV's or LCS's) suggest a problem. 

Source of Standards for Stock Solutions will be 
c~nducted as :allows: 



A. For Atomic Absorption (AA) : 

The "A_"!\ standards logbook will continue to be 
used. 1000 ppm stocks will continue to be 
assigned a sequential lot numbe~. At t~e '::ime 
of this writing, the next consecutive lot numbe~ 
for stock solutions will be #59. The source of 
the stock solution will be written in both the 
standards log book and on t!:-le stock solution 
bottle. Pertinent information will include the 
chemical compound or element, the manufacture~, 
the manufacturer's lot number and the weioht and 
final volume of the reagents used. Expiration 
dates where applicable will be recorded. 

B. For ICP 

The ICP log book will continue to be used to 
document the makeup of ICP stock standards and 
intermediate standards. All of tl:e oertinent 
information noted for AA standards will also be 
recorded for ICP standards. The numbering 
system currently in use for ICP stocks will be 
maintained. Stocks are identified with a lot 
number using the month number and the last two 
digits of the year number (e.g., stocks made up 
in September of 1989 have the lot #989) . There 
are five different elemental groups of ICP 
stocks, hence the numbering system 989-1 through 
989-5. 

Source of Standards for Working Standards: 

Working standards will reference the stock solution 
lot number and the date the serial dilution was made 
from the stock (e.g., serial dilution of stock lot 
#59, 6/6/94). This information will be recorded on 
the standard bottle, and on the analytical run logs 
in the raw data every time a standard is used. 

Standard Reference Materials 

Serial dilution of standard reference materials will 
contain all of the same information on the container 
applicable to standards (i.e., date, matrix, 
concentration, initials of preparer and source 
including manufacturer's lot number) . In-house lot 
numbers will not be assigned to standard refere:::1ce 
materials.. The source and manufacturer's lot number 
will be recorded in the analytical run data (i.e. , 
Spex 19 lot #504). 

~. S'::a~ia~~s Dis~osal 
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QUALITY CONTROL REQUIREMENTS 

QC Analysis Source Frequency Control Limits Corrective 
Requirements Action 

Required 

Initial Calibration Standard Reference Following +or-10%/95%Confidence Correct Pr·oblem 
Verification (ICV) Materials In Calibration Interval and Recalibrate 
Continuing Cal.i.bJ:ation House Standards 10% 11 " 
Verification (CCV) and/or SRM's ('·".h. ( ~~ ;2'/.). I ) ,_ 

Initial Calibration Following < CRDL Recalibrate 
Blank (ICB) Calibration 10% 11 

Continuing Calibration 
Blank (CCB) 

Prep Blank DI Digestion Blanks 1 per Batch, per <CRDL Correct Problem 
Method Redigest and 

Reanalyze unless 
samples are lOx 
blank cone. 

Matrix Spike Aqueous Solutions 1 per Batch, per +or- 30% for200.7 Identify Problem 
Method; 10% 25% for 6010 and correct 
frequency for 200.7 +or-

and/or flag 
-1 of'- 15:;; .. (-'<<- ·;".:/.'r)r~·i samples 

Duplicate Sample Sample from Batch 1 per Batch, per a)RPD of tor- 20 if Flag Samples per 
Analysis not to be a Field Method cone. >5XCRDL CLP sow 

Blank b) if cone. <5XCRDL, 
+or- CRDL 
c) if cone. <CRDL no 
criteria 

Laboratory Cont1·ol Aqueous sm~ for " +or-20%/95% Confidence Correct Problem, 
Sample (LCS) Aqueous Samples Interval; iOr-15% for Red.igest, 

Solid SRtvl for Solid methods 200.7 and215.l Reanalyze 
samples 

**Batch is defined as group of 20 f1eld samples 



Standard reference materials will be disposed of wher. 
they met the expiration date. Sta~dards will always 
be validated with a current standard reference 
material and w:!..ll be disposed of when they can :no 
longer meet the + or 10% ICV guidelines set for 
laboratory quality assurance. 

6 . E::ampl es 

Refer to attac~ment #11 for an example of the 
standards log and its analytical documentation. 

VI I:. :'ATA REDUCTION, VJ.I.LIDATION AND REPORTING 

J..-_2. standard curves, quality control information, raw 
c~ta, and mathematical manipulations of data are recorded 
l l ink in the hard bound laboratory workbook. Any 
C)rrections are made with a single strike out line dated 
a.:d the analyst's initials. Each analyst maintains his or 
h=r workbook and files completed workbooks for future 
r::ference. 

T 1e sample and quality control data is logged into the 
. L :MS data base where final reports are generated. After 
L:e reports are generated sample and quality control data 
e~e independently reviewed by a second analyst. Below is 
2."1 outline of the checking procedures used to verify the 
:::: :::>ortable data. At least 2 0% of all data entries are 
c --:ecked in this manner. If during t.he checking process, 
e~rors are determined, 100% of the data set will be 
c :ecked. 

' The analyst performing the data processing 
shall give the data package to an analyst 
independent of t~e work for checking. The 
package shall include, as appropriate, raw 
data, data sheets, strip charts, computer 
input \output, calculations, sources for 
input parameters such as response factors, 
etc. 

The independent analyst (reviewer) 
applicable, review the data for: 

Appropriateness of equations used 
Correctness of numerical input 

shall, 

Numerical correctness of calculations 
Correct interpretation of strip charts, etc. 

-;;: ":":- .. 

as 



Yequirements in the Laboratory's Quality Assurance 
Manual (section VII), the reviewer shall insure that 
the following criteria have· been met. Any 
ae=lciencies shall be noted and brought to the 
attention of the originator. 

I. Calibration Curve 

1. Frequency - Daily or more frequently 
as appropriate? 

2. Standards - Blank and 3 standayds? 
3. Range -Appropriate? 
4. Correlation coefficient - > .995? 
5. Initial calibration verification - 90-

110% 
6. Continuing calibration verification -

90- 110% 

Laboratory Control Sample 

1. Matrix - Appropriate? 
2. Frequency- 1 per 20 or 1 oer run? 
3. % Recovery 80-120% (method 6010) I 

85-115% (methods 200.7 and 245 .1) or 
within 95% confidence interval? 

III. Prep Blanks 

1. Matrix - Acid matched? 
2. Frequency - 1 per 20 or 1 per run? 
3. Level - >Lowest reportable limit? 

IV. Matrix Spikes 

l . Frequency 1 per 2 0 I ( 1 per 10 
(method 200.7)] or 1 per run? 

2. Preparation - Pre or post digestion? 
3. % Recovery 75-125% (method 6010) I 

70-130% (method 200.7) 

V. Matrix Duplicate 

1. Frequency - 1 per 20 or 1 per run? 
2. Preparation - Entire procedure? 
3. % RPD - <20%? 

VI. Sample Analysis 

1. Holding times - Met? 

~ All entries and calculations that the reviewer 
reviews shall be marked. The checking process must 
~e thorough enough to validate that the results are 
,-.-.,..,.-._a.,...~ 
._.. . ._,_-....-- ..... ;..... ' 



~ .lmy changes made by the reviewer shall be back
checked by the originator. If the originator agrees 
with the change, no action is necessary. If the 
originator disagrees, the originator and reviewer 
must resolve the difference so they agree with the 
result presented. 

" The reviewer shall sign the data package. Signing 
indicates that the reviewer agrees with the 
calculations and that any changes made have beer. 
agreed to by the originator. 

~-~is process must be satisfactorily completed for the data 
-8 be considered valid. 

-:-·he laboratory manager shall review testing results prior 
· 8 external distribution. The laboratory manager shall: 

Compare analyses performed to the proposed testing 
record. 

Review results for reasonableness and consistency of 
reporting limits. 

Review quality control data results. 

Verify that required checking was properly performed. 

~ Review sample preservation and any holding time 
requirements. 

:f the review indicates that the data meets project 
~uality requirements, the laboratory manager will approve 
:iata package by signature. All analytical information 
· .. -.rill be kept for an indefinite period in our computer 
-·l :J.._es. 

IX. ANALYTICAL REPORTS AND OTHER DELIVERABLES 

The following information is included with each analytical 
~eport (see attachment #12). 

1 
-'-. 

2. 

A cover letter referencing 
sample information and any 
abnormalities. 

Batch and sample number. 

Date collected. 

the project, 
sample or 

pertinent 
analytical 

ID 



5. Parameter. 

6. Value and Units of Concentration. 

7. A..D.alyst. 

8. Date Analyzed. 

9. Holding Times. 

lC. Method of Analyses. 

12. Quality Control Data (provided if requested). 

Each report is reviewed for accuracy of calculations, 
transcription errors, etc. by a second analyst and 
approved by the laboratory manager prior to 
distribution. 

r· is the policy of ASARCO Inc. to keep all ASARCO 
Lc8oratory records and reports on computer file and in 
h<rd copy indefinitely. Records for commercial clients, 
br th hard copy and computer files are kept a minimum of 
t·n years. 

X. E~fu~-~~D OPER~TING PROCEDURE (SOP's) 

~~e utilization of SOP's in both the field and laboratory 
:3 considered to be a critical component in maintaining a 
r . .:.gh level of quality and consistency. All field and 
::. o;.boratory personnel are to have ready access to any of 
: .1e applicable SOP's. SOP's are to be reviewed and dated 
:: '/ -che laboratory coordinator and approved and dated by 
:· :1e laboratory manager on an annual basis. The adoption 
c f new SOP's or revision of existing SOP's are performed 
: y the lab coordinator and lab manager. The following 

able is a list of specific laboratory functions for which 
written SOP is available. 

X' ···nvsical Facility 

'he physical facility is designed to insure that the 
.abora-cory staff has suitable space, utilities and 
~quipment to enable them to conduct their tests· in a safe 
~nd healthful environment and produce quality data. 
;eparate areas have been designated for sample receipt, 
3torage, chemical storage, waste storage, data handling, 
3.nd incomoatible tests. T:he facility is inspected em a 
~~gular basis for health and safety purposes. Both t.!-:.e 
.:acilit.y and records are available for inspection by the 

I I 
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Laboratory SOP's 
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' Times 

" Receipt 

Handling & Distribution 
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:ory QC Samples 

;sessment 

::..lidation 
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Storage 
Disposal 

Samol' 
Sarnpl' 
Glass· 
Sampl' 

·are Cleani::-1g 
Digestion 

*A~sc posted or distributed. 
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I Location 

Quality ."b.,.ssurance Program, 
Section III 
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II II 

Quality Assurance Program, 
! Section IV 
I 

Quality Assurance Program, 
Section v 
Quality Assurance Program, 
Section VI 

II II 

Quality Assurance Program, 
Section VII 

Quality Assurance Program, 
Section VIII 

II II 

! 
II II :i 

~ j 
Quality Assurance Program, 
Section IX 

Posted or Distributed as 
Necessary 

The :)llowing field SOP's are addressed by the 
contrc:tor and are to be included in the project 
sampl: :19 and laboratory QP..PP: 

sampling 
specific 

-Sample Col:ection 
?ield Log 3ook 
Sample Packaging 
?ield Measurements 
Consumable Procurement 
Documentation 

·Samole Shioments 



ATTACHMENT 1 
ORGANIZATION CHART AND El\1PLOYEE RESPONSIBILITY 
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[

- /\dministrattve 
fA~Iflag~r 

•• VACP.IlT 

Chemir.al 
Tcchnici:1nlll 
M. J. FAI3131 

•·IN'df!IJ 10 go fcom 160,000 i1nalysc~fyr.1o 240,000 analysesryr. 

' \11 hP. II!.>Cl1 ilS IIOl'd~d. 

Che1n1cal 
Technician Ill 

IJ.D.OUKATZ 

Chemical 
Technid:m Ill 
K. P. BILAK 

Chemical• 
TeclmicJan 

VACAIH 

1 ECHNICAL SERVICES CEN J ER 
ORGAIIIZAliONAL CHART 

Janua 11. 2000 

Engineering 
Associate 

G. H. RYSER 

Engineering 
Associate 

S. L. FERREL 

Junior 
Associate 

T. L. OTIEHNESS 

Junior 
Assocl:)le 
S. FAREY 

Draftsman 

VACAIH 

Electrical 
Engineer 
VACANT 

Cotnnu:~rcial 

Manager 
VACANT 

EMEW Technology 
Research Speclatisl 

S. WANG 

EMEW Technology 
Eng. Consuftant 

E. L.IJHACK 

Wire Cell 
Eng. Sr. Consultant 

G. T. RIPLEY 

ReatroltPurincatlon 
Res. Sl. Consultant 
V RAMACHANDRAN 



r--

r--

-

1----

-

I 
! 

-

I 
Environ. Laboratory 

Coordinator 

V.P.KELLER 

Customer Support 
Representative II 

M. OTTLEY 

Senior 
Chemist 

A. K. HARAMI 

Senior 
Chemist 

B. A. DHEDHY 

Senior 
Chemist 

G. J. SALANDRA 

Senior 
Chemist 

M.D. KUEHN 

Senior 
Chemist 

L. C. STONE 

Chemical 
Technician Ill 
R. D. COBLE 

Chemical 
Technician Ill 
J. H. NOKES 

Chemical 
Technician Ill 
M. J. FABBI 

Analytical Services 
Manager 

G. R. STANGA 

I 
I 

Biological Laboratory 
r-- Coordinator 

M. A. ACEVEDO 

Customer Support 
.---· Representative II 

J. C. HAYNES 

Senior 

- Chemist 

N. K. JUDKINS 

Senior 
r--- Chemist 

C. T. HASSARD 

Senior 

- Chemist 
T. J. JACOBI 

Chemical 

r-- Technician Ill 
B.D.DUKATZ 

Chemical 
r--- Technician Ill 

K. P. BILAK 



----· ····-·--

Chcmie2l Technician I 

Chemical T4!~hnician II 

Chemical Technician Ill 

CHEMICAL TECHNICIAN JOB FAMILY 

OESCRJPTION 

Enrry lcvd po.sitiou. Under direct supervision pc:rfi>ml:'l u vuridy uf simple und 
routine chemic.:al te..-;ts and analyses. 

Under gcncrnl.supc:rvi:sinn, pt!l·furms a variety of chemical tests and analyses. 
Typically, requires a minimum of I year of Chemical Analyst (experience. 
Performs mcthoJ development !or laboratory processes. 

Under limiled supervision, perfonns more complex chemical test and analyses on 
major pmjccl'i. rs competent to WOrk in ruosl Ureil:i of lJu: Juboril(Ory. lJ~C::i 

judgment in lhc indcpeudcnt evahmtion, selection and a.tlapt.alion of standard 
mclhUlh Performs method development ~nd t:valualiun lor Jabundmy processtS. 
Participalt!s iu the technical training of new cmploycc.:s. Typically, pusifion 
requires a minimum of 6 years experience. 

GRADE 

8 

10 

12 



CHEMICAL TECH!'tiC1AN JOB FA~li.Y (cont.) 

POSITION ------- ---~------

Senior Chemist 

l.ahnratory Coordinator 

I>I~SClUP'fiO~ 

Ti1is position l':pre.sems the highest technical ~kill. lndc~ndcntly performs most 
assignments wi1h in!\truction as to the gcocml results cxpccred. Plans und 
contlucls work requiring mii!itcry of spccializcc..l anulyLicaJ lcclmiquc:i. Supervises 
and pcrit>rms mdhocl c..lt:vduplllt:n( aud evaluation lor lahuralmy proce:-;.scs. 
Truins ;md supervises Jess expt:riencetl analysts. Position rt:quires a bachelms 
degree in Chemistry ur rt:latcd allied licit! wilh minimwn uf 8 ycill!i of diverse 
hsbori'llur}' work. 

Supervises the t.iaiiy activilit: .. OJ oflhe Senior Ctu:misls ;mll Cht:mical Techniciuns. 
Coordinates urul dislrihules :o~amplc worklnud. Tntck~ prourc~s uf ~signed 
projects In ensure timely completion. lnteract.'l with plant personnel nnd 
commercial clients un a wide variety of issues. Participates in planning lab 
probrrruns on the basis of spccial~d knowledge. Organizes and implements 
laboratory programs. Insures implemcntaiion nf quality asSW1lnce pmgram and 
oversees proficiency l~stiug programs and concctive actiou plans. Positiun 
requires a bachelors degree in Chemistry or allied related field with a minimum of 
1 0 years of diverse anaiytical laboratory operations. 

GRAUE 

&6 



CUSTOMER SERVICE REPRESENTATIVE JOB FAMILY 

POSITIOl'i ---- ---· ··-· 

Cu:;WniCI' Service KeJJrc:~cnutive I 

Cuuomcr Service lteprescntaHte II 

Senior Cudomer Service 
Reprcscotative 

DESCRIPTION ---·--- . -·· ··--

I ~ntry kvd - Ar.ts as the second at)' customer contact for inlcrcompany and 
commercial accOlmls regarding pricing. scheduling and :;hipping inquiries. 
Ensurt!s l11a1 cus&ome•·s rt:L:c:ive rhc ht::sl service possible lhrou~ proccs~Lrm 
orders and preparing general correspondence. Strong communication skills is 
rc4uircd. 

Acts as the customer conlacl tor intercompany i!nd commercial u.ccowJt.s 
n:ganJing pricing, schedulillg ami shipping inquiries. Enswes that cumomcr:t 
reccivt: the best service po!fsible through processing oHJcrs, preparing general 
cmrcspondcnce, and coordinating with other function:; as required. Stmng 
communicutiun ~kill:; uud knowlcdg~ of laborotory cnvimnmenl requin.-.1. 

l'rimary cU!iloJllt:r contact for intercompany and commercial accnunL'> 

regarding pricing, :;l;hccluling aru.l sl1ipping inquiries. Ere~un:s that cusl.om<--rs 
. n;ccive the best service possible through processing orders, preparing general 
correspondence, and c.;oon.Jinuting with other functions as required . .As!:ist~ 
managem~nt in planning and coordinating the marleting and advedising of 
ihe iaboratory. Supt..·rviSI!~ other Cu!itHmer Service Representatives. 
Minimtml offtv.: years of custoMer service work c;xpcricm.:~ in Laboratory 
~nviror;.;HCiiL 

11 

J3 



POSlTJON 

Medical Tcclmulogist I 

Meuil:al Tc:dmologist II 

Senior Mtdic~l 'fcclwologist 

()ESCIUPTlON ------- -----------··----
Entry levd position. UmJcr direct supervi:;ion, pcrfonns simple and rou[inc 
nnalysis of biological samples wich samt! day tumaround time. Position 
re<1uin~s a bachelors dcgn:e io Medical Tedmology or allied refuted field. 

Under minimal supervision, perHmns murc complex analysis und tests of 
hi()lngicul :.mupies. J las a wori.ing l<nc,wledge of iu!ltrument opt..~atiou, 
mainlcnaucc an'i lrclublcshooting. Muimains internal quulity assurance 
program. Reviews and cut.ers data into the lat>o.-atory inlbnnat.iun system. 
Pat1lcipalc:.; in method development and laboratory certification proccdure:i. 
Po~ition requires a bachelors degree in Medical TccLnology or aJJicd rdaled 
licld with a minimum of2 years experience in a c.linicallaboratory indmHng 
chemislry, hematology and t.uinul),.~js. 

lntlcpendcntfy perfonns most assignments wi1h instruc;Lion as to the general 
n:~ulls expected. Ov~r:;ecs all uctivitics in the clinical section (lnd is responsible: 
i(lr lin\dy reponing and qua.lily of awlyscs. Sd!.!c!s, modifies und develop~ 
mt:!.hodo!ogics iU cn!lilllce nnalytical C'-l~bililics_ Trains anci supervises less 
cxpcricnct:d employees. Maiulains qillllity assurance piograms. Position 
rC(jvirc; ~bachelors ciegree in Nlcc.tical TeclL>uiogy or allied reiafcd fi,.;Jd wi1h a 
minimum of' fi yea.il cxp::rit:nCC in a cJ:ni~,;al Jahoratory including chcm:stry, 
!Jwi'atoiOi;)' nnd urina!ysis. 

<;RADE 

10 

12 

14 



ATTACHMENT 2 
SUBMITTAL/CHAIN-OF -CUSTODY FORMS 



Latloratory Sorvlces Request Form 
Enviro •.. aenlal 

i~-,N-F_o_R_M_A_T_I_o_N ____ -:----.":':"' .... :-.. ·""'··:·:......,· --r-7:11::::-~, =n=ep~o~A:T INsrniictfo=-=N=-=-s=:-~.,~: ... ~.-~ .. ~.::::.-:::-;!',,.'7."+=:-:-,,:,.7., .... -:-.. -:-_ ·.::--_......,_ .~-:-: .. -. -=-:-.. --..s=:--,E~N~D-:--::::A-=E:-:::-o-=-u-:::E:-s-r-s, 
· · · ···--··--. ·-·----------- iYiofnaiAoporlfo:-_-_--_-_·_--____________ ~ASAJico ---. --·· 

; .!!questing Service: _________ Additional Copy Of Reporl To: ., T~q ~.~PRATO! 
\Ill nuqucslino Service: Sorvicos Requested Uelow ·3422 Sataill. ion V 

;;;~~;i~;~~;:Py: . .. . . . -- ----~ :;~~::~~::~:~·~~~:!~ ::::~.::"~~~;x II ~~~L '~~~~ ~~~;~~~J ~~11, 
. ~~Ff~~~fllatiy~ !s; · 
; ~R~!~ ~~~¥~~~ . . . !'!~E OF sg!!'!H~~gQtJEgED_: _:_:.,._ .. _'_ .. ·_.·._· .. __ .:'::_·· __ .. _': ··_· ... ----:··~· ·_··_·.:_ .. ·_ ... ,_.;__ __ ·_· ·_.···_·_.,_, _··.;_____;;_;· ·..:..· .. ·_·._····_.'.:._f>_:_:'f...:_1. 

,:;. 

r'~?hij ~~((~PlJ ·~~~ lea so sond 1he following supplies: 
( ) Sampling modia occonlainers Please Specify---------

( ) laboratory services forms ( ) Olhll" _________ _ 

caso analyze 1110 enclosed samples ror: 
; piing No. of Analyses 
~-T!m._e _____ s_a ... JJ]H!!! f-PdDoscrle~lonfTao.l!_o._. -r--G~!!!!In_er,_s-.------~R!!!J~!!~!~_d _________ c!!mm~m~s __ 

: !:•-!•• , •••• 

I :1,; litk 11•• ;o..XrCo•pe•r H•-; s•Jwlrc AbbiU ;. - - .. 

litle 11•• lCCICiwiiiJ; 111 .. n~ {c - -·- ---

~·~ 
..,_. • - I -. , • -• n .• 



• - - '-" • 1-i '-' I 111. l '-1 lll 1- W 
Laboratory Services Request Farm 

.U ENT l N Fa Al-/....:-;...:..ll.:.:O~N-· ---------------------;-1 S...;;El;;;.N_D_._RE...;....;;O..;,;U._ESTs-.;;..;;"';,..;._

:;;r Name=-------------------------~1 ~~a~~ ::lemAddre~=------------------------~1 34ttS~ili~W 
----:-------------------1' Salt Lab: C!ty, t •· • Oh. ·• 84 .1en •.. one.________ 119 

:iem Fax: ~=;:;;:;:;=;~;::====:__----------------i Your C:Jstomcr Se:--.-=.: ~l-~C~G;Q;U;;;:N:;;T;::_.l;:N::;F::;.t rtMATIO N ::.:_.,._. _;:.·.:· :- .... u. I R~rc:=wiveis: 
--==unt Name:_ 1. • .i"~Hayn~ 
•.c::::unt Addres~_ I-Pll~~=#'i~i1261-!4:. 
~.a. No:. ______ _ ~Fu#··(sa'l:1~-9&33 

RE?O RT. IN STF -:-J ;::;C:;:TI;-;::O=\iN:oS;::::;:..'7'"·~:::.~:.:,=,::::-:::,::,=;:':"":':'=-:':':::,,,~,:~:,:,:::,~:i_:·,·~:::::~::,=,=.-., -,-.. , _~:::-. -_-,_.:;;--E,',~f£:':--~:~·-,::."::~-,·;_~-::::=.-":.'.-·.-.: --- .. -, .. ,-. -.---.-~-.~-. .- -: ... -_ ... -.· -. -------

iepcrt Aesuits To:-------------------------------
!eport Address: __ -:-:--:-------~-----------~----:--~~----:leasa Forward Rt 3uits Sy: US Mail ( ) Fed~ ( ) Fax ( ) Other __ _ 
ervices Reaueste i below are reauired no later than (date) 
TYP ;:;-a F'S!::~Vl. "'E'!::!EQ U e--~":·.- . ...... · · . .__ :· 1:;r1 · 4 .n . . ~.1.1::!..1.;··· · :;·~~:':(";... :: : .: · .. ·uy- ..... ~.·~:. 

:l!ease anatvze thr enc!osed Industrial Hvaiene sa.mcies tar· . 
x~~~;.;:rrsa: ...... ~ ..... 

ffif_.~~i;. 
l7 ·. 

7Jcid Sampic 
·:l.IDe=critnion 

Fcf~ pi~ 'I""unc 
, ...... 

ugtm.3 b~ ugt Analyse: 
filter I mt~ Rcauc:tc:! -:--1 - I I I I I I I -------~,~~,~, ~,.~,--~, ~------

1 I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

Jlease ana.lvze the- enclosed Environmental s:amcles tor: 

Sampling No. of 
Date &:. Time Canu 

I I I 
I I I 
I l I 
I I I 

s. and the tone·. ·ing suppfies: 

Aualysc 
Rcauc::tcd 

laboratory Aeqt: :st Forms ( } Sampling Media (ptease ~pecif_y) 

Other -·---------------------------------------------------------~~ ~-: ~- ·' ~~: ~ s --



-···- --••i'l -•"'' w I I IWI 

SAMPLERS: (Signaluro) SAMPlE SITE 

NO. OF 
DAlE; TIME SAMPLE 1.0./ DESCRIPTION I TAG NO. COtiTAJNEAS TYPE ANALYTES REf ~HI<S -- --

---

---- -- ·--

-- -- ------ -- -- -- - -

--- -- -- -------

---

-- ------

-·-·-· --
, 

····---- - --- - ---

.. -. 

I 
~lltiiJ: PATE TIME RECEIVED (SigniiLWt): fiEUNOUISHED (SigniiLWtl: D• f£ TlLIE RECEIVED ISignoturtl: 

-- - - -
'"'•t PATE Tf,IE AECErVEO !Sigrl .... tl: RtUNOUSIIED (SigniiiiJitt PillE TIME AECEIVEO ISognohnJ: 

' 
"' -· - - I rruaTil'EU ~ · ~ - -

I lA II •n•r nreTrvri'Hllll "11)0""''' OAII! 



1na!..!sma1 Hyg1ene Samotes 
i=l_P..N I lNF·~ R?Y' ;TiQN.. ...... ... . ... ··.. I SE.~D REQUE; 
,ant .Secuesnng Servic~s I ASARCO 
~rson Req:.1estir; Servic::a::----------------------;1 TSC LJ\BORA 

,..,, :C'! D esc:iptic :1 I 3422 South 7t 
Your ProjeC'! No. I Sait Lake Clh 

I 84,19 ---:::::R~:.==:::=-=a:-:R=-=t .:-::1 N~STF=.~==r- ·-;-:.J;;:CTI~r;O~N;cs;7::~.:,:,.'::,.,,,,:.7.,,,,,,:::,,,:,·,·=::::·:-:':".,_._-.,.,-,,._,::'~/:·:·-:-:-:::·-.: _._.-: __ ,,;~,,:-,_. -.. .--:. -. -------------11 Your O!s.ton= ~ 
:Jcicinai Reccrt Tc Rcprcc:wive:::: 
Additional Copy o · Rep crt To: JcriicHAync 
3ervices Requeste o1 beicw are required no later than phcnc:m. (801} zs::z ------------ ~ 

;, SAMPL.E.!NFOI MATION·:·:· : ·)~::::~:=.=.:::,·,,:;:::':,:~~:-:'f· .. 
Perscnat Moniter 

E:npioyee Narn e 
E..11pioyee No. 
E.'npfoyee S.S.N. 
CJ epartm ent 
Job C!assir1c::rticn 

Staticna.rv Mcmtor 
Oepartment 
Department Code 
Area Desctipticn 

JcbCode ·--------------------~----4-----------------------------~espiratcrType -=. ==~~~======~==========~============================== 
te s-wnpied - Shttt _____ Pump/rclameter N,.:.;o:.:·:.---------:-------------
:noiing Contiitfcns ... ~m----~:.;;;z;;cule';;~=tiiiintr---

• ,.~\r'J lWMm=nctzczam:c'm~ 

. 
Tatai 

1m a Bail Time Bail Minutes Anaiyses On On Off Off Samoied Reauested 

I I 
I I 
I I 

:ise send tha fcffa.<ng suppfies: 
) Laboratory Requrst Forms ( ) Sampfing Media (piease specify) 
) Other __ 

:-a MM E."iTS' { If· c. Joiicabfe::cnec::X:·aoorcoricne bcx and exciain be1owl--

Samoi e CoH ec:t:c; · Abncrmaiity (3} 
Ven-tilation Syster · Maifuncticn (4} 
Unusual Work Cl~ies (5} 
lime Weighted A~ ·erage (6} 

[ ·1 Unusuai Weather Coniticns (7) 
[ ] Process Equipment MaifunC:cn. 

Shutdown, or Curtailment (8} 

To·. 

•a .... cn:.:_: _____ • _____________________________ _ 

:~~:c.!ic:i Or Ac=vit -----------------------~-------
. ···--·---- --------------------------



ATTACHMENT 3 

LOGIN/CHAIN -OF-CUSTODY FORM 



LOGIN CHAIN OF CUSTODY REPORT (ln01) 
Dec 18 1998, 09:52 am 

Login Number: L982521 
Account: 7818 East Helena 

Project: 3119 Water and Solid Waste 

L98252l;.;;l . . · . HDS E001 
~~~e;ffl1.1¢.rif :A~ ~~~) :.:.. - · 

· ·· ............ •:::<:•.: .. -... _ ••_:_-_•·_._.=_._.•_:_.:_;_ .. _ .. _.:_._:_,:_;:_:_,I;~·+ .. ::.n__ E.=C:~9 s :·:r8>~DEC~9 s · ·· · ·2s~n:Ec;;;;;:~:nr?:: 
:> .. "·:.-.·· .. . .. . .··:;. ..... ·.: .. ._;;;::::::·::::; 

Water s c:.' (TR) 
Water s o·(TR) 
Water S F:(TR) 
Water · s Hl~ 

Water s p;: (TR) 

·- >•'Ii6i:~;y~:~3ti#:::w:~ ;:.:-··:·-···· ·----- -- -- i·':~gi£4i:~~ .... :-: 
Hold:l2-JUN-99 
Hold:12-JUN-99 
Hold:12-JUN-99 
Hold: -11-JAN -9 9 
Hold:12-JUN-99 

Water X Qc DELIVERABLES 10% 
Water s s: (TR) 
Water S T~(TR) . r 
Water s zr· (TR) ~v--- nit~ u Hold:12-JUN-99 

Hold:12-JUN-99 

Page 1 

Signature: 

Date: 



ATTACHMENT 4 
CENTRAL LOGBOOK RECORD 



ATTACHMENT 5 

LOGIN CHECKLIST FORM 



LOG-Til CHECXLIST 
DATE RrC'D: ______________________________ _ 

SAMPLE ORIGIN ______________________________________________ __ 

BATCH f ________________________ _ 

SHIPP!r} CONTAINERS INTACT: Yes No ------ ------
.::::C;.::O;..;::C;......;;:S;..:E="l :_.s_:_ PRESENT: Yes_ No ___ 

TAMPER PROOF:Yes No -- -- INTACT: Yes_ No ___ 

LOCATION: Left ___ Right ___ Front __ Back. __ __ 

SAMPLE r'ONTAINERS INTACT: Yes No. ____ _ 

SAMPLE r~·A=TR==IX===T============~r=============9F============~ 
~·-~TE==R==~=====S=O=I=L====~===VE==G=E=T=A=TI=O=N=9~=M=I=S=C=./=S=O=L=ID=911 

I CORREC"; PRESERVATION I Yes I No IN/A I 
Metals _(HNO"t) 

Un-Pre~-9rved (RAW) 
TDS,TSS,Atk.,Cl·,F·,Cond., 
S04•,S.Grav.,H03,N02,pH 
Hardness,Ft sncoint,Cr+6 

Nutrierts JH.,SO,j 

CN- (NaOH) 

Phenol ~ p _(H.,SO,) 

Oil&Gre'3.se (H.,SO,J 

TEMPERA-rURE •c 

COMMENTS·---------------------------------------------------------

Signatur: 



ATTACHMENT 6 
LAB \VORKBOOK RECORD 



Poor Quality Source 
Document 

The following docu01ent i01ages 

have been scanned fro01 the best 

available source copy. 

To view the actual hard copy, contact the 

Superfund Records Center at 303-312-6473 



. . .. · ..... ·.:··· .. ···· ..... : .. . . . .. · ... :. :. ., . : . 
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ATTACHMENT 7 
METHOD DETECTION LIMITS 



Total Metals Method Detection Limits 
601 OB I 200.7 

Method 
Detection 

Element Limit (ppb) Analysis Date 
Ag 0.7 May 19, 1998 
AI 18.5 September 22, 1998 · 
As 4.6 ·September 22, 1998 
Ba 5.5 May 19, 1998 
Be 0.2 May 19, 1998 . 

Ca [315.887] 21.1 September 22, 1998 
Cd 0.4 September 22, 1998 
Co 0.5 May~ 19, 1998 
Cr 1.2 May.19, 1998. 
Cu 8.5 May.19; .1998 
Fe 24.9 September22; 1998 
K 1708 September 22; 1998 · 

Mg 5.2 September 22; 1998 
Mn 0.3 September 22, 1998 
Mo 0.8 May 19, 1998 
Na 589 September 22, 1998 
Ni 1.7 May 19, 1998 
Pb 3.9 September 22, 1998 
Sb 6.4 ·May 19, 1998 
Se 8.3 September 22, 1998 
Sn· 7.3 May 19; 1998 
Ti 0.6 September 22, 1998 
Tl 9.5 May 19, 1998 
v 0.8 September 22, 1998 
Zn 16.8 September 22, 1998 

Page 1 



TCLP Method Detection Limits 
Conducted in acr..AJrdance with 40 CFR Ch.1, Pt. 136, App. 8 

Method .. Method 
.. 

Detection of 
Element Limit (ppb) Analysis .Date Analysis 

Ag 1.4 May 19; -l998 6010 
As 4.4 · May 1-s·. ·1998 6010 
Ba 1.3 May 19, 1998 6010 
Cd 0.7 May·19;·1998 6010 
Cr 1.1 May 19,1998 6010 
Pb 7.6 May 19, 1998 6010 
Se 9.6 May 19,.1998 6010 
Hg 0.031 January 16, 1998 7470 

Page 1 "" ·- ........ 



c 
Aq 

Aq 

Al 

As 

As 

Ba 

Ba 

Be 

Cd 

Cd 

Cd 

Co 

Cr 

Cu 

Cu 

Mn 

Mo 

Mo 

Ni 

Ni 

Pb 

Sb 

Sb 

Se 

Se 

'1"' -l 

Tl 

v 

Zn 

Zn 

ASARCO LABORATORY METHOD DETECTION LIMITS FOR 
PE SCIEX ELAN 6000 ICP-MS 

EPA Method 6020 CLP-M /200.8 

I I 
MDL 

MASS (J2J2b) 

107 .046 

109 .054 

27 8.9 

ArCl correction I Se 78 75 .300 

ArCl correction I Se 82 75 .188 

135 .022 

137 .031 

9 .022 

111 .031 

MoO correction 114 .015 

114 .015 

59 .022 

52 .089 

63 .078 

65 .046 

55 .035 

97 .057 

98 .044 

60 .368 

CaO correction 60 .368 

208 .186 

121 .047 

123 .017 

78 .959 

82 .102 

49 . 057 

205 .234 

51 .47 

66 .983 

68 .953 

I 
Date MDL 

I Comoleted 

I 9/10/98 

9/10/98 

9/10/98 

9/10/98 .I 

9/10/98 I 
8/7/98 'I 
8/7/98 .I 
9/10/98 

9/10/98 

9/10/98 

9/10/98 

9/10/98 

8/7/98 

8/7/98 

8/7/98 i 
' 

8/7/98 

9/10/98 

9/10/98' 

8/7/98 

8/7/98 

9/10/98 ' 

8/7/98 

8/7/98 I 
9/10/98 

8/7/98 

8/7/98 \! 

9/10/98 

8/7/98 

8/7/98 

I 8/7/98 II 



ASARCO Environmental Laboratory 

METHOD DETECTION LIMITS 

G:·ameter EPA Method# Date Conducted MDL (ppm) 

CN- 335.2 4/21197 .001 

Cl- 325.2 5/28/97 .77 

N, )2/N03 353.2 6/9/97 .018 

P04 365.1 6/2/97 .005 

I henol 420.1 4110/97 .006 

r H3/N 350.1 5/16/97 .020 

)04 9036 5/29/97 .73 

~KN 351.2 811/97 .042 

TP 365.4 7/31/97 .023 

~DS 160.1 12/12/97 7.95 

~ss 160.2 12/15/97 .61 

~g 245.1 1/16/98 .00003 

All .1linity 310.1 6/23/98 .44 



ATTACHMENT 8 
INSTRUMENT MAINTENANCE AGREEMENTS 



l.l-

?ERKIN EL. tfER 

rhe Perlcln-Eimer C ·rporatlon 
76; t.tlaln Avenue 
Norwaii<, Ci 05859·00( · 
?ncns· 1800) 762-8288 ='.;x· (203; 762·4300 
'1'/Ww,perl<m-atmer com 

..----;;;;-~~ 

~·-~ 
ASARCO INC 

3422 SotJTii i 1 WEST 

'TO SAl-T LAKE C: -:y UT 84119 

L 
TELEPHONE: 801 263 5251 
FAX: 801 264 9838 
YOUR REFEP''NCE: 

l Ouotat1on No: 

Original Quotation Date: 

Quotation Validity Date: 

Contract Coverage: 

Contract Description: 

_j 

Prior Customer ?.0. No.: 

T-059 P OJ HSO 

• • .1'' 4 ·~ 

QUOTATION 

Page 1 of 4 

0062701 
10/03/1998 
09/24/1998 to 12/23/1998 
01/01/1999 to 12/31/1999 
STANDARD PROTECTION 

TNa Aor••ment 1~ enuved •nto etWIO, PER1<1N ELMER ana t:tur undetalqneel Cu':Comar In C'Qn~datatfct\ of me oovmenta provhJ•a for 1n cnta Aoteftmwnt. Subj&et tD the torrn~ and 
co,alt.on, of thl& AOttlmCI"'t. r 'l(.IN lLMEH .aoran to porfonn tne aarv•t.co cst'lt tortn in rna cover~n• ot thLa Aoteamont on crnr eQwomant tl~loC bftklw rnr tn• g•nw U~~r~,,.n,.c.. 

"'10 1 

020 

030 

040 

050 

060 

070 

ITEM DESCRIPTION/ . 
COVERAGE OATES.· 

AS60 : 'JRNACE AUTOSAMPLER 
Begin ['ate: OtiOl/1999 
End Dn·e: 12/3111999 

ASBO ''.JRNACE AUTOSAMPLER 
Bag·;,., : ate: 01/01 J1 999 
End 0<. :a: 12!31 11999 

EDLSY :TEM2 VOLTAGE MODULE 
Begin ·ate: 01/01/1999 
End D: :e: 12/3111999 

HGA6! ') FURNAC£: POWER SUPPLY 
Begin 'ate: 01/01/1999 
End D.:a: 12/31/1999 

HGA6: 0 FURNACE POWER SUPPLY 
Begin )ate: 01 /01/l 999 
End D.·te: 12/31/1999 

ZEEM; N5100 BGC ACCY 
13egin 1ate: 01/01/1999 
End 0 'te: 12/31/1999 

ZEEM N51 00 BGC ACCY 
Begin )ate: 01/0111999 
End t :te: 12/31/1999 

I SERIAL 
NUMBERl 

(6936) 

(84241 

(420781 

!45991 

(5526] 

(6235A l) 

(7056) 

This quotDtion i~ sub; ·ct to the terms and conditions uttachl'!d. 

COVERAGE 

P,L,T with OPM 

P.L.T with OPM 

f>,L.T with OPM 

P .L. T with OPM 

P.L.T with OPM 

P,l.T with OPM 

P.L.T with OPM 

NOTE: Cu:uomer tti : !Sponsible for applicable taxes. including sale:~, u5t:J and/or excise tsx. 

$ 

$ 

$ 

$ 

GROSS 
PR!CEIMTH· .. ·· 

84.00 

84.00 

38.00 

98.00 

98.00 

103.00 

103.00 

$ 

s 

$ 

$ 

s 

$ 

$ 

NET 
PRICE/MTH 

71.40 

71.40 

32.30 

83.30 

83.30 

87.55 

87.55 

l'l!'ASF. SIGN HilS f \INTENANCE AGREEMENT QUOTATION AND RETURN ORIGINAL COPY ALONG WITH YOUR PURCHASE OROF.R. 
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?ERKIN =LMER 
------ -·-· .. ---·------
The Porlcin-61rr -.r Corpor•tlon 
767 MBln Avenue 
NOfW;Jii<. CT 058t '-000 I 
Pnons: (BOO) 762- 0288. F&.: (203! 762-4300 
www.(JWKrn-e!mer :om 

J-U~Y P 02/08 F-150 
·- . 

· · QUOTATION 

Page 2 of" 4 

Quotation No: 0062701 
Quotation Date: 10/03/1998 
Ouotatron Validity Date: 09/24/1998 10 1212311998 

ITEM 
NO 

080 

090 

100 

120 

121 

130 

140 

150 

(SERIAL COVERAGE . GROSS NET ITEM DESCRIPTION/ 
COVEORAGE DATES NUMBERl PRlC[IMTH PRICE/MTH 

51C.'PC AA INSTRUMENT 
Be~ ' Date: 01/01/1999 
End )ate: 12/31/1999 

51 0 WC AA INSTRUMENT 
B~tg··• Date: 01101/1999 
End Jat~t: 12/Jl/1999 

70~ AA INSTRUMENT 
Beg.1 Date: 01/01/1999 
End Date: 12/31 /1 999 

OP1'MA3000DV ICP INSTRUMENT 
Sag 1 Date: 01/0111999 
End Jate: 12/31 /1999 

JCP'":lFTWARE ICP SOFTWARE 
Beg 1 Date: 01/01/1999 
Enc Qato: 12/31/1999 

AS~ 1 FLAME AUTOSAMPLER• • 
Bog ·1 Dato: 01101/1999 
End Date: 12/31/1999 

NE~ '-A SCHILLER COOLING SYSTEM 
Be~" Date: 01/0ll1999 
End Date: 1 2/31/1999 

PEF STALTICPUMP PUMP ASSEMBLY 
Be~, Date: 01/01/1999 
Enc Date: 12/31/1999 

(131 163) P,L,T with OPM 

[145636! P,l,T with OPM 

{1171941 P.L.T with OPM 

!069N7062302l P,l,T with OPM 

[069N7062302l P,L.T With OPM 

{3610) P.L.T with OPM 

(1971270911 P.L.T with OPM 

{7053007) P,L. T with OPM 

$ 272.00 $ 

$ 272.00 $ 

$ 223.00 $ 

868.00 $ 

40.00 $ 

84.00 s 

44.00 $ 

19.00 $ 

Total not price: $ 

Net rice lnc!udes a volume discount of 15.00°,(, [on itcmG aliQible for volume di&count~ only) plus other 
discr :nts thut may apply less applicable t;lxes. 

NOT : Item descriptions 21bove murked with t•l soo NOTE 1. Item descriptions above m<11ked with (• "l see 
NOT 2. 

Note 1: This equipment has not b~~:on tested to determine Yoar 2000 c:omplianco or Is not Year 2000 
com· 'iz.nt. Problems due to Year 2000 non-compliance ure e)<cludod tram tn1:1 agreement. Plea$!! see thft 
"Exc 1sion~· section in the terms and conditions. To learn about new products that mu Your 2000 complia.nt 
call s: at 800-762·4000 or e-mail us. at info @Perkin-Elmar.com. 

231.20 

231.20 

, 89.55 

737.80 

34.00 

71.40 

37.40 

16.15 

2,065.50 



.. ';-· ·--........ ... ..... ... t.. 1-U!l~ 

?Er:tKIN ELl TER 
auOTA'Tlol'r··---~.~~~ -._ 

-------· ·-·------ ·-· ··--
0 0 o • ·~ ~ _.... • • > ,. :M~.~~~ ... ~~1"~;· 

•e PrtTkln-Eimer Cc- -por~tlon 
.61 Mam Avenue 
NorwalK. CT 06859-00C 
Pr.one: (800) 762-8288. ·&: (203) 752-4300 

'HW.N oerkln·etmer.ccm 

Quotation No: 

Quotation Date: 

Page 3 of 4 

0062701 
10/03/1998 

Quotation Validity Date: 09/24/1998 to 12/23/1998 

ITEM 
NO 

iTEM DESCRlPTICN/ 
COVERAGE DATES. 

(SERIAL 
NUMBER) 

COVERAGE . GROSS 
· · · · PRICE/MTH 

Note 2: r :ase deturmino Year 2000 compliance using the attached documentzn10n. lf tho eq<Jtpment ~~ not 

Year 200f. compliant, problems due to Yoar 2000 non-compliance are !!xcluded from this BGreemont. Plusa 

:we tne "i ~clu:sione· Gection in tho terms and conditions and contact Uti at 800-762-4000 or e-maii t.::l at 

info @Per in-Eimar.com if you reQuire more information. (www.perldn-elmer.com! and refer to the Torms and 

Condition[. 

Zone: Zc .,e 1 
Region: INORG RM REGION 
Locatior. USUT01 

Contrllct Notes: 

1/9~ MERGING OPT1MA3000DV /PUMP/CHILLER/AS91 FOR 12 MONTHS. 
12/~ 1 DELETED ( 1l 703 PER BRIAN. 

NET 
PRICEJMTH 



?ERKIN ELf '!ER 

e Perlcln-Etm .. r ~~po1'"3tlon 
,.,1 Ma.n A•enufJ 

NOIVvalk, cr 05859·000 · 
Pnons. (BCO! 762·8288. Jx: (203) 762-4300 
www per".n-lllmer corn 

ITEM 
NO 

QTY rEM PE.SCRtPTION/ 
:OVERAGE DATES. 

Monthly Bil!in ·1 Plan 

Planned Invoice ate 

01/0111999 
02/01,,999 
03/01/1999 
04/01/1999 
06/01/1999 
06/01/1999 
07/01/1999 
08/01/1999 
09/01/1999 
10/01/1999 
11/0111999 
12/0l/1 999 

Monthly Billing :ian Total: 

Pre-Payment Di~: :aunt: 

Pre-Payment Pit 1 Total: 

Monthly Amount 

$ 2,065.50 
$ 2,066.50 
$ 2,065.50 
$ 2,065.50 
$ 2,065.50 
$ 2.0£5.50 
$ 2,066.60 
$ 2,065.60 
$ 2,065.60 
$ 2,065.50 
$ 2,065.50 
$ 2.085.50 

$24,786.00 

5.000% 

e23.S46.40 

{SERIAL 
NUMBERJ 

Quotation No: 

Quotation Dnte: 

~ ut.no 

Q.UOTATION 
. . 

p.,ge 4 of 4 

0062701 
10/03/1998 

Quotntron Vo11lidity Date: 09/24/1998 10 12/23/1998 

COVEJlAGE 

Bill to/Payer: 

ASARCO INC 

GROSS 
.PRICE!MTH 

3422 SOUTH 700 WEST 
SALT LAKE CITY UT 84119 

Quoted By: Vicki F. Cook 

Telephone No: 203-762·6169 

NET 
PRICE/MTH 

Note: Taxes ·.viii be applied to your invoice. 
We do not hev'· a copy of your tax exemption cartrficate on file. 

Accepted By: 

!1 115·· /.:;:-;cz_-.. ' /' ~ / 
S'i"gnature of a; :hori:l11d ?~~on 

:::) .f 

"Boqq_ooq 
Customer P.O. 7No:-u:::m:-;b:-:e:-',"--------------

I PM Only (~o P.L. T1 
2PM 01\Jy tr"'O t•.l.. T J 
3PM Onlv !no P.~.TI 

~~~ g~~ ~~~ ~~t+! 

• : · "\& PttNentlve Mall\tenance Vl'lt only 
·VO rn"ani(CVI M J~lnt•n~f\C'Q Vl~lt~ Only 
•.roe f'r~rVentlve M41ntenanca Vilit' Only 
)uf Pt•vMthfe Maln11nance Vl:.ltl Only 
x P•c:vontrv• M .. •ntenar\Ga Vlaha Only 

L .. gand 

P.t.T -111'\ (;;>M 
P.L.. 'f WIUl 1 PM 
P.L.T .. ltl'o 2PM 
P.t... T woll> :SPM 
P.L.T with liPM 
P.l.T will\ f:li'M 

Payment Schedule: (Pl ase sel!'!ct one only) 

Monthly Billing Plan 

Pre-Payment Plan 

• Emergency 11rvk:a Incl. norrn,.J Part.\. l&bOt t. Ttlto~ol w/ No PM.& 
- (mfiQonc.v lD"'ic.• lncl. nonl\al l-"' .. n.,. \..t.Dur !.. "'rlov-' w/ Orur t"M. 
• tmeroencv IWV)(I ll\Ct norm~a P~ru. t,.a!)Q( &. t ravet w/ two ..,M ~ 
- .Emetg•ncy JONLco Incl. ocumat Part:s. t &Mf & TroJV.A wl lllr•• J'r>f "So 

- t::mergenc.y lef"'VICI Ind. norm.al P.Jns. L~OQf &. Trav .. .,../ ~,.,. p~ 1 

- t:mMQencv MtYlCO incl. norm~• P1ra. l atlUf & rravo .,.., _,,. PM • 



TO 

?EitKIN EL '.AE;:( 

rhe PerkitJ-Eimcr r ?rporatlon 
761 M;un Avenue 
NOI'NBtk. CT 06859·0C '1 
?none (BOO} 162·828· Fax. (2C3) 762-4300 
www.oerkin·etmer.corr. 

l MR GARY STF --;'GA 

BIOTRACE LA" S 

L 

3440 SOUlli 7 0 Vr"EST 

SALT LAKE C "':Y tiT 84119 

TELEPHONE: 801 .263 5251 
FAX: 80\ 264 9838 
YOUR REFEf' :.:NCE: 

l Quotation No: 

Original Quotation Date: 

Quotation Validity Date: 

Contract Coverage: 

Contract Description: 

_j_ 

Prlor Customer P.O. No.· 

T-059 P D5/Q8 r-150 

QUOTATION . 

PtJge 1 of 4 

0063363 
10/04/1998 
11/30/1998 to 02/28/1 999 
01/01/1999 to 12/31/1999 
STO PROT-ELAN 1 PM 

Tt\1~ Agrccmttnr ~~ ante"Hl Into ntwoDI'\ PERKIN C1..M£.R Jll\d the unoer~lqtleo Cu'Sromer tn cone\det.iltlon ot t!\ll OiiVmant' ptov•d6d tor ln th•:s A.Qreement. !."'bloet ta the !fH"'Y\& ~rta 

cond•t•ons or ~ru" Agraornant. r- "{I(.IN t:l.Mtfl .;mr•o'\ tQ perlorm tne i.Df"V•rca lldl rorlfl In rhe COYor:yo of tNa Agtaot'nr~nr en ttl• aqi.Jipment hd~~:~a !Utlow for :!..., pauno Cllleti04'() 

ITEM 
"NO-· 

1120 

030 

050 

070 

OBO 

1\0 

120 

lTEM DESCRIPTION/ 
COVERAGE OATES 

AS60 ~ .. JRNACE AUTOSAMPLER 
Begin l'Jte: 01/01/1999 
End D~ e: 12/31/1999 

AS60 . 'JRNACE AUTOSAMPLER 
Begin I ute: 01/01/1999 
End Dt. ·e: 12/3111999 

AS91 .'-.AME AUTOSAMPLER• • 
Begrn : ate: 01/01/1999 
End D; ~e: 12/31/1999 

EOLSY :rEM2 VOLT AGE MODULE 
Begin . ate: 01/0111999 
End 0; :e: 12/31/1 999 

ELAN£ ~00 MAS INSTRUMENT 
Begin 'ate: 01/01/1999 
End 0.-~a: 12/31!1999 

HGA6' :J FURNACE POWER SUPPLY 
Begin )ate: 01/0111999 
End D -~e: 12/31/1999 

HGA6 0 FURNACE POWER SUPPLY 
Begin )ate: 01/01/1999 
End C te: 12/3111999 

(SERIAL 
NUMBER!· 

18428} 

18630) 

(3.253) 

{420295) 

191950860] 

{5802] 

(5622) 

Thi:: quotation is £ubj··~t to the terms and conditions attached. 

COVERAGE···· 

P,L.T with OPM 

P,L.T with OPM 

P.L.T with 1PM 

P,L,T With OPM 

P,l.T with 1PM 

P,L,T with OPM 

P.L.T with OPM 

NOTE: cu .. tnmor ir. ' ·r.pon~;ible for apphcablo t.!XOS, includino ~:ales. U!ie and/or OXCi!io tax. 

$ 

$ 

$ 

G 

GROSS ·· 
PRICEIMTH. 

84.00 

84.00 

84.00 

38.00 

1,544.00 

98.00 

98.00 

$ 

$ 

$ 

$ 

$ 

s 

$ 

NET 
PRtCEIMTH 

71.40 

71.40 

71.40 

32.30 

1,312.40 

83.30 

83.30 

PLEASE SIGN THIS f, 'I.INTENA.NCE AGREEMENT QUOTATION AND RETURN ORIGINAL COPY ALONG WITt! YOUR PURCHASE OflDER. 



,. ,..,.. ...... 
. '- ~:.. -:: ~ T-059 .- 06/08 r-i50 

?E~KIN EL lAE~ 
: -. - -. . QUOTATION · 

Tha Pat'kln-Eimer C ::upor;;,titm 
767 MBm AV!YIV& 
Norwalk, CT 06859-0C '7 
Pnone: (BOO! 762-828,' Fax· (203; 762-4300 
www.perkm-e,mer.c':Jrr. 

Quotation No: 

Quotation Date: 

Page 2 of 4 

0063363 
10/04/1998 

Quotation Validity Date: 11/30/1998 to 02/28/1999 

ITEM 
NO 

130 

150 

160 

180 

190 

200 

ITEM DESCRIPTION/ {SERIAL COVERAGE. .GROSS NET 
COVERAGE DATES NUMOERl PRICEiMTH · PR!CE/MTH 

NESLAE' ~HILLER COOLING SYSTEM 44.00 $ 

Begin D. te: 01101/1999 [695145140) P.L.T with OPM 
End Oat 12/31/1999 

I 

ZEEMAt 5100 BGC ACCY 103.00 $ 

Begtn C ,te: 01/01/1999 (7067l P.L.T with OPM 
End Oa· :: 12/31/1999 

ZEEMA:·s100 BGC ACCY s 103.00 s 
Begin C lte: 01/01/1999 (706Bl P.L.T with OPM 

End Da ·:: 12/31/1999 

3110 f ; INSTRUMENT • • 140.00 $ 

Bagin r ~te: 01/0111999 (31 1 N30423041 P,L,T With OPM 
End o~-~= 12/31/1999 

5000 ; A INSTRUMENT 333.00 9 

Begin c ate: 01 /Ol/1 999 (119979) P.L.T with OPM 
End Dee: 12/31/1999 

5100 .- A INSTRUMENT • • $ 272.00 $ 

Begtn ~ ate: 01/01 /1999 (1453221 ?.L.T with OPM 
End D: :o: 12/31/1999 

5100P: AA INSTRUMENT 272.00 s 
Begin · 11te: 01/01/1999 (H9621J P .L, T with OPM 

End D :e: 12/31/1999 

Total net price: 

Net Pric : includes a volume discount of 15.00% (on items oligible for volume discounts only) plu5 other 
di6cour.··; that may apply less applicable taxes. 

NOll:· '•om descriptions above marked with 1•1 r.oe NOTE 1. Item descriptions 11bovo marked with (••) &ee 
NOTE: 

Note 1 This equipment has not been tested to determine Year 2000 compliance 0( is not YAar 2000 
compli2 .t. Problems due to Year 2000 non-complillnce are excluded from this agreement. Please see tha 

·Exclu!:· ,:1s" section in the terms and condition-e. To learn ;)bout new products that are Year 2000 compliant 

call us :t 800-762-4000 or ll-mail us at into @Perkin-Eimer.com. 

Note 2 Please determine Year 2000 compliance using the 21ttached documentation. If tht'! equipment is not 
YoZir 2 JO compliant. problems due to Year 2000 non-cornplidnCo are excluded from thi:~ dllruement. Pluasll 

see th( "Exclu&ionr." soction in the terms and condition& and contact u& at 800-762·4000 or o-mart us at 
info @ '3rkin-Elrncr.com if you raqurro rnorc information. (www.packln-clmor.coml and refur to me Torm& and 
Condoti !1S. 

37.40 

87.55 

87.55 

, , 9.00 

283.05 

231.20 

231.20 

2,802.45 

-------------------------------------------------· 



¥ ". 1-- :.;-!:::: 

?EiTKIN EL MER 

The Perlclrt-EJrn91' ~orparatian 

761 Me~n Avenue 
NOt"N;)}.'<, CT06859·0( ]1 

Phor1e: (800} 762-828 . Fax: (203) 762-4300 
ww~' oerJ<tn-elmer.corr· 

fTNE
0
M l CTY l· ;TEM DESCRlPTION{ I COVERAGE DATES . 

~--~----~-----
Zone: Zo: ·~-' 1 
Region: INORG RM REGION 
Location: USUT01 

Contract NotC!s: 

l. (SERIAL. 
..• •: .NUMBER! 

i-059 P 07/DB H50 

. QUOTATION . 

Quotation No: 

Quotation Date: 
Quotation Validity Dat~t: 

J .·. . l· . .. .. · .. 
COVERAGE: 

Page 3 of 4 

0063363 
10/04/1998 
1 , /30/1998 10 02/28/1999 

1
.: ·.GROSS. 

PRtCE/MTH 
. NET 

.PR!CE/MTH 

12/2- DELETED G ITEMS PER BRIAN: AS40,AS90,DEC,F1AS200,HGA500,ZEEMAN5000 



?E~KIN EL VIER 

The Perkin-Elmer C OTJJOrzttlo, 
761 M.!M Avenve 
Norwalk., CT 06859·0~~1 
Pnone: (BOO! 762-828i Fax: (203) 762·4300 
www.oenan-elmm. com 

T-059 P QS/08 H50 

:- · .. - QUOTATiON· -

Quotation No: 
Ouotat,on Date: 

Quotation Validity D;He: 

Page 4 of 4 

Q063363 
10/04/1998 
11/30/1998 10 02/28/1999 

.ITEM 

.·:NO 
:TEM DESCRIPT!ON/ 
COVERAGE DATES 

(SERIAL. COVERAGE GROSS NET 
PRICEJMTK NUMBER! . PRICE/MTH 

Monthly Billir 3 Plan Bill to/Payer: 

Planned Invoice .lata 

0110111999 
02/0111999 
03/01!1999 
04/0,/1999 
05/01/1999 
06/01!1999 
07/01/1999 
08/0111999 
09/01/1999 
10/0111999 
-1-1-/0l/1 999 
12./01/1999 

Monthly Billing :"!an Total: 

?re-Payment ·01~ :ount: 

Prft·Payment Pr~ ~ Total: 

Monthly Amount 

s 2,802.45 
$ 2,802.45 
~ 2,802.45 
$ 2,802.45 
$ 2.802.46 
$ 2,802.45 
$ 2.802.45 
$ 2,802.45 
s 2.802..45 
$ 2,802.45 
s 2,802.45 
$ 2,802.46 

$33,629.40 

5.000 % 

~31,947.72 

Note: Taxes viii be applied to your invoice. 
We do nat havr· a copy of your t<~x exemption cert,ficate on file. 

Accepted By· 

'M Only (no P .l. Tl 
.I'M Only lno t'.L.n 
3f'M Only (no P.•.T) 
4PM Only ("o P.L.Tl 
61'11<1 Only lnP f'.l.. "rl 

::1 Prav•ntlve Maln.,8t'\!u"lc.• V\~;t Cl"'.t" 
o Jo'rDVa,Cive M.;um•no~nce V!,lta Only 
1~114111 P'taV01UIYQ M.alntftndncl!l VlJila Only 

_:.r PreventiVe Matnten~~ne6 Vt.a1ta Only 
Prevlll!lnt:tve Malnton•nco \/i'l.i1.s Only 

Legend 

l'.I..T Wltl\ OPM 
P.L.T wl\1\ \PM 
I",I.,T Wlth li"M 
I",I..T -•1'1 3PM 
P,l. T _,11'1 SPM 
f".L. T wnn 6PM 

BIOTRACE LABS 
3440 SOUTH 700 WEST 
SALT LAl<( CiTY UT 841 1 9 

Quoted By: Vicki F. Cook 

Telephone No: 203-762-6169 

Payment Schedule: (Pien:~.e select ono onlvl 

Monthly Billing Plan [ I 

Pro-Payment Plan 

- Emerganc:y ~oervlcl \t\cl. norm~;\ Part'1, ~bor &. Trav•l wl No "'M'& 
- Emargcncv ~crvlce •nc1. normal Yt~f::. . ..tJbnt .s. l,·.i•cu V'll nn• r'~ 
- Emwgoncy u"'ICI U\CJ. norm11 fl'lfl,. L..ab04'" 6 I r.aval WI l'vvo t"M"'S. 
- t:n,.roency l&t\t1C6 lncl, t\c:m"nal P.atU. LAbat A. TtaveJ '1#11 Trw .. 1"'~" 3 
• t-.m•ro•ncv ~ervu:e incl. norm~ t"Dtta. t.aDOt a. Tr~•4 w/ Ftv• ~M a 
- Lmergenc" ._,..,.ca Incl. oorm•l p.,,n. L.Jbor &. 1·ravel wl Sl11. PfWI"I 



sgsct:race 
A Th cmo lnsinJments Company Service Contract Quotation 

Quotation 
For 

I Quote Valid Un- il: 

RENE\.JAL OFFER EPIRES: 4/01/99 

Ship To Address 
ASARCO iNC. 
TECHNICAL SERVICE CE HER 
3422 SOUTH 700 WEST 
SALT LAKE CITY UT 84119 

8012622459 

r. uote Reference Number 
PAGE 1 OF 1 Agr~·~ment #: 90000219 

Contract 
Type 

Dates of Coverage for Service Contract 
Period Covered By Agreement 

1/01/99 To 12/31/99 

Bill To Address 
ASARCO INC. 
TECHNICAL SERVICE CENTER q f112,-r sr AJ~ A 3422 SOUTH. 700 \.JEST 
SALT LAKE CITY UT 84119 

8012622459 

8411.00 71 Total Amount 
Coverage Includes all items listed below 

=OU!PMENT I SERIAL NUMBE ~ INSTALLED I MODEL NUMBER AMOUNT 

5000 SYSTEM 
26995-001 

30., DATA MEMORY (AT CL !NE) 

~UHP, VACUUM ONLY 

••U 
. JL OKV .35MA RH XRA\ (4K,SK,6K 

)ElECTOR, ECD AL 

erms are NET 30 

6/04/91 
6000/50 

AT CLONE 

ne PM Visit is included ·: ith each FULL 
::RVICE Agreement Plv visits must be scheduled 
ior to contract expiration 

6710.00 

0.00 

0.00 

1701.00 

o.oo 

Quotation totals: 

SUSTOTAL 8411.00 

Coverage Excludes: 

Computer Systems 
X-ray tubes 

Except where noted 

Acceptance of Agreement: 

TAX 0.00 PO#: 
TOTAL 8411.00 ----------------

ACKLNO\.JLEGEME~T ': RECEIPT OF PO# FOR CONTRACT RENE\.JALL 

·.: .. 



A Thermo IS/rumen! Controls, Inc. company 

FULL SERVICE 
CONTRACT AGREEMENT 

I. C-ENERAL INFORMATION 

I Spectrace Instruments service agreement satisfies an ever increasing need for prompt efficient 
s· rvice after the standard warranty for the system has expired. 

I FULL SERVICE AGREEMENT covers the foUowing items: 

A.. All parts costs; 
E . All freight costs; 
C All labor costs for travel time and on-site time; 
r:. All incurred costs such as round trip air fare, rental car, lodging, meals, parking, baggage 

handling, personal car use, etc.; 
E. Preventive Maintenance. 

A service agreement allows the customer to accurately determine future repair costs for budgetary 
pnposes, and know that service problems will be handled on a priority basis. 

ll. · E 1UIPl\1ENT COVERED 

T e equipment covered under this Agreement is limited to the system components itemized on the 
· se·-vice contract proposal. 

m. R~PAIR :METHODS 

If ·tis determined, after discussion of a problem with a Spectrace Instruments Service Engineer, 
th::t the problem is most likely confined to a particular board or module, the Service Engineer may 
se·:d a replacement/loaner board or module to the customer to install in the system to correct the 
pr ,blem. If this initial attempt does not cure the problem, on-site service will be promptly 
ac·~omplished. Equipment covered under this Agreement will normally be repaired at the 
cu~tomers site within two (2) working days after determining an on-site visit is required by 
Sr !Ctrace Instruments. 

In ;ertain situations it may be necessary to return system components to the Spectrace Instruments 
fa .tory for repair if on-site service is not practical. In these isolated instances, all shipping costs 
w; I be paid by Spectrace Instruments. The customer must contact Spectrace Instruments Service 
D· oartment for a Return Authorization number and method of shipment when the system must be 
re .. :rned. Spectrace Instruments will make a reasonable attempt to provide loaner equipment in 
th se instances. 
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IV. RESPONSffiiLITY AND EXCLUSIONS 

SPECTRACE INSTRUMENTS EXCLUDES OR RESERVES THE RIGHT TO DETERMINE THE 
FOLLOWING AREAS OF RESPONSIBILITY. 

This service Agreement does not cover, and Spectrace Instruments is not responsible for the 
following: 

A. Repair of instrument damage, replacement of parts or increase in service time caused by-

1. failure to continually maintain a suitable environment as prescribed by Spectrace; 
2. accident, disaster, transportation, vandalism, neglect, misuse or abuse; 
3. another product or device not under Spectrace warranty or a Spectrace agreement; 
4. service of the instrument by other than Spectrace; 
5. a non-Spectrace modification; 
6. power line failures, fluctuations and/or transients; 
7. failure to maintain the SiLi detector at operating temperature, either by loss of liquid 

nitrogen, or loss of AIC for ECD systems; 
8. failure to maintain power or restore power to the ion pump in an ECD system; 
9. failure to operate the instrument as prescribed by operating and technical 

documentation; 
B. Any costs, service or repairs required due to damage or breakage of the detector window; 
C. Any X-ray tube costs, service , or repairs due to either damage to its window or decreased 

emission resulting from normal use; 
D. Service and parts for cathode ray tube repair when due to loss of display intensity, age, or 

tube breakage; 
E. Service or repairs required because of rearrangement or relocation. Spectrace -Instruments 

service personnel will provide telephone assistance at no charge when help is needed 
concerning cabling of the system, special requirements of problems, etc.; 

F. Delays caused by suppliers in providing materials or service, strikes, delays in 
transportation, interruption in business by either party or other causes beyond the control of 
Spectrace Instruments; 

G. Any costs incurred by Spectrace Instruments to determine liability; 
H. Losses incurred by the customer due to instrument downtime; 
I. Consumable items - paper for printers and plotters, ink ribbons, cassettes, diskettes, 

window material, etc.; 
J. Painting or refinishing instruments or furnishing material thereof; 
K. Electrical work done external to the instrument; 
L. Installation, maintenance, or removal of alterations or attachments to an instrument or any 

service which is impractical for Spectrace to render because of such alterations or 
attachments; 

\1. Loss of files, data, or programs contained in storage media covered by this Agreement. 

Service, repair, pans and freight charges associated with Section N items A-M will be Billable at 
Spectrace Instruments service rates in effect at that time. 
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V. CUSTOMER ASSISTANCE 

A reasonable effort on the part of the customer is expected when problems are encountered. This 
includes over the phone discussion of the problem, assistance in performing diagnostics' 
programs, replacement of boards/modules that have been shipped to the customer, simple voltage 
measurements of the DC power supplies, etc. all of which will be done under the guidance of a 
qualified service engineer. The customer has the right to refuse to help at the time but runs the 
risk of delaying repair time beyond normal and reasonable time. 

Highly technical support or major assistance will not be expected or requested of the customer. 

VI. SERVICE HOURS 

Contact with our Service Department will be available between the hours of 8:00 AM and 5:00 
PM, Monday through Friday, excluding Spectrace Instruments holidays. 

VII. PREVENTIVE MAINTENANCE/'EMERGENCY SERVICE 

Spectrace will provide at the customers site one (1) scheduled Preventive Maintenance (PM) visit 
during the coverage period, and an unlimited number of emergency visits, excluding visits as 
described in section IV. The visits will include aU labor, parts and materials Spectrace deems 
necessary to maintain the equipment in good operating condition( except those parts specifically 
excluded from this contract). 

Vlll. RENEWAL 

This Agreement may be renewed for additional successive yearly periods by mutual consent at the 
rates currently in effect at time of renewal. 

IX. PAYMENT TERMS 

Standard terms are Net 30 days after date of invoice. 

X. MULTIPLE SYSTEM DISCOUNT 

Multiple system discounts are available when all systems are at the same location and covered 
under the same service agreement by the same purchase order number. 

XI. MISCELLANEOUS 

The customer signed acceptance and purchase order will constitute an offer in accordance with the 
:erms hereof and such offer, upon endorsement of our acceptance by way of return invoice will 
:onstitute the contractual agreement. 

·Jnless otherwise stated in writing, Spectrace Instruments' quoted prices do not include sales, use, 
~l(cise or similar taxes. Consequently, the amount of any present or future tax shall be paid by the 
:ustomer, or in lieu thereof, customer shall provide Spectrace Instruments with a tax exemption 
:ertificate. 
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Spectrace does not assure uninterrupted or error-free operation of the instrument/s. Spectrace is 
not responsible for failure to fulfill its obligations under this Agreement due to causes beyond its 
control. 

XII. TERMS AND CONDITIONS 

Any terms and/or conditions of the customer's order that are inconsistent with the terms and/or 
conditions of our Agreement shall not be binding on Spectrace Instruments and shall not be 
considered applicable to any sales made pursuant to this quotation. No waiver, alteration or 
modification of any of the provisions of this Agreement shall be binding unless in writing and 
signed by the Spectrace Instruments Service Manager. 

You and Spectrace agree that the complete and exclusive statement of the agreement relating 
to the subject shall consist of the Agreement and its applicable Amendments and 
Supplements, including those effective in the future. This statement of the agreements 
supersedes all proposals or other agreements, oral or written, and all other communications 
between the parties relating to this subject. This Agreement may not be reassigned without 
the consent of Spectrace Instruments. 

Neither party may bring an action, regardless of form, arising out of this Agreement more than 1 
year after the cause of action has arisen. Spectrace may not bring an action for nonpayment more 
than two years after the date the last payment was due. 

x.m. CUST0l\1ER RESPONSffiiLITIES 

:ustomer agrees to provide a suitable environment for the instrument as specified by Spectrace. 
:UStomer agrees to operate the instrument in accordance with Spectrace operating procedures and 
;afety precautions. Customer will provide Spectrace full, free, and safe access to the instrument 
n the event a service call is necessary. Customer agrees to inform Spectrace of changes in 

· ocation of the instrument prior to movement of the instrument. 

·.-:ustomer agrees to backup, remove, protect, and restore, as applicable, programs, files, data, and 
-emovable sto.rage media contained in failing computers covered under this Agreement. 

Customer agrees to remove all features, parts, options, alterations and attachments that are not 
.>::tbject to this Agreement before presenting a failed component for exchange or repair. 

r ·1rts sent to the customer for exchange are to be returned to Spectrace Instruments within 10 
v :>rking days after the repair of the instrument. Spectrace Instruments will pay for the return 
s' .ipping charges. Parts are to be returned via Federal Express Economy unless otherwise directed 
b · a Spectrace Instruments representative. Failure to return the parts within the specified period 
rr :~y be cause for cancellation of this Agreement. The replacement cost of any part lost due to the 
c: stomers negligence will be paid by the customer. 

XIV. CANCELLATION 

A· any time without reason either Spectrace Instruments or the customer may cancel this 
A ·reement. Written notification of cancellation is required. Spectrace Instruments will refund 
tb unused prorated portion of the Agreement rounded to the end of the month cancellation takes 
pl. :e. This Agreement will be null and void at the end of the month cancellation takes place. 
Ai :~w sixty {60) days for refund. Any refunded portion ma.y be withheld to pay outstanding debt 
to )pectrace. 
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ATTACHMENT 9 
QUALITY CONTROL CHARTS 



As 

115 1----------------------------------~ .~ 109 
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84 

f.,'. 
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ATTACHMENT 10 
CONTROL LOOP 
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ATTACHMENT 11 
STANDARDS LOG 



Optima 3000 DV Standards Log #26 
CaJibrntion .' !anda.rd #I 

Em·:ronmental Resource Associates !CP Dlibrntion Standard #3 Lot -11097 
1.0 ;Jpm Bu. Be. CU. Cr. Co, C~ Mn, Mo, Ni, Pb, Sb, V and Zn 10 pm AL Fe. Mg and Se 
In 0.5o/u, vi\", HCI and 0.5%, v/v, HN0

3 

In u;~ from December 3, 1997 to present. 

Calibration S · mdard #2 
so pr·m C01 
Mal!. nckrodt C~CO.J (99 .85%) lot #CXN. From 1000 ppm stock prepared April. 1995 by GJS. In lC'~o, v/v, HCl 

In us-- from January IG, !998 to present 

Calibration Sl: ndard #3 
I ppn· As+' 
NBS; 3c As20J. From 1000 ppm stock prcp:~red September, 1995 by GJS. In 10'. \ v/v, HCl 

In usc :"rom February 27, 1998 to present 

Calibration Sta :dard #4 
S ppm Ag . . J.T. D: ker AgNOJ, lot #45088. From 1000 ppm stock prcp:~rcd December, 1996 by GJS. 
S ppm TI 
TINOJ lot #1-80. From 1000 ppm stock prep:~red April. 1995 by GJS. 
In 10%. v/v, HCI 

In usc f -om October 1 G, 1997 to present 

Calibmtion St.ar: · fard #5 
SO ppm K 
J.T. BaJ '.!r KCl, lot #58.0.0. From 1000 ppm stock prcparcdMarcit, 1996 by GJS. 
50 ppm ·~a 

J.T. Bru ~r NaCI, lot #57.0.0. From 1000 ppm stock prcp:~rcd December, 1995 ~ ?JS. 
In !0%, :/v, HCl 

In use fr!m February 19, 1998 to present 

Calibration Slane nd #6 
Sppm.A·t 

ASARC ) Centrnl Research Au metal (99.99+%). FromlOOO ppm stock prcp:m:d June, 1996 by GJS. 
In 10%, -!v, HCl 

In usc frr m February 11, 1998 to present 
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ilebrl r7 L. 2! 0 frl) ·I fd" cr·. £I t }6 
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-~ 
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~;. ~ bh ~iloZ~Ih~·~t~~~~~~~~~~ 
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ATTACHMENT 12 
ANALYTICAL REPORTS 



Decembe~ 22, 1998 

Mr. --IF -1i--III·Jl 

Please fi~:i attached the analytical results for the HDS water 
sample co:lected December 14, 1998. 

The sample was :r-eceived by the laboratory on December 18, 
1998. 

Results we~e faxed to you on December 22, 1998. 

cc: GRSta:ga (vi/attach.) 
JLloy: II 

Ramac:·_andran II 

I 
{ 



!2521-1 14-DEC-98 IIDS-E001 liDS E ff lucnt 

:·JS method of preparation for (TR) metals. 

ASARCO TECIINICAL SERVICES CENTER 

ANALYTICAL DATA REPORT 

Uater and Solid Yastc (Project 3119) 

Batch No: L9R~521 

ASCTR) • 11 
CD(TR) .001 
CU(TR) <.010 
FECJR) .61 
fiG <.60 
PB(JR) .005 
SE(TR) .95 
Tl CTR) 2.2 
ZN(TR) .61 

ppn 
ppn 
ppn 
ppn 
ppb 
ppm 
ppn 
ppm 
Pr~n 

BD 21·DEC-98 180 6020 
BD 21-DEC-98 180 6020 
BD 21-DEC-98 180 6020 
JJT 18-0EC-98 180 6010 
VPK 22-DEC-98 28 245.1 
80 21-DEC-96 1!30 6020 
80 21-DEC-96 6020 
JJT 1!3·0EC-98 1110 6010 
JIIN 18-0EC-96 HlO 211?. 1 

J~~ 11&/'
l?;:~ ·vue 
Revie~ r ,/ 



mu tst.u-t Matrix Spike 

.?81540-2 Duplicate 

?8151,0·3 Laboratory Control 

·4 Prep Blank 

ASARCO TECHNICAL SERVICES CENTER 

ANALYTICAL DATA REPORT 

~ater and Solid ~aste (Project 3119) 

Batch No: ~G961540 

L982521-1 AS(TR) 103. 
CO(TR) 97. 
CU(TR) 91. 
FE(TR) 104. 
HG 82. 
PBCTR) 103. 
SE(TR) 110. 
TL(TR) 97. 
ZNCTR) 106. 

L982521-1 AS(TR) <1.0 
CD(TR) 9.5 
CUCTR) 13.6 
FE(TR) <1.0 
IIG <1.0 
PB(TR) <1.0 
SE(TR) 2.1 
TL(TR) 3.3 
ZN(TR) 1.6 

EEICQ-50/FSIIR ASCTR) 107. 
CDCTR) 101. 
CU(TR) 95. 
FE(TR) 98. 
HG 91. 
PB(TR) 105. 
SE(TR) 112. 
Tl(TR) 97. 
ZII(TR) 98. 

12/18/98 IIS(lR) <.005 
CD(TR) <.001 
CU(lR) <.010 
FE(IR) <.020 
IIG <.60 
P£l(TR) <.003 
SE(TR) <.005 
TL(TR) <.020 
Zll( TR) <.020 

Pa!Ja 1 

X RECOVERY 80 21·0EC-98 6020 
X RECOVERY 80 21-0EC-98 6020 
X RECOVERY 80 21-0EC-93 6020 
X RECOVERY JJT 18-0EC-98 6010 
X RECOVERY VPK 22-0EC-98 245.1 
X RECOVERY DO 21-0EC-96 6020 
r. RECOVERY DO 21-0EC·9!l 6020 
Y. RECOVERY JJT 18-0EC-98 6010 
X RECOVERY JJIN 18-0EC-98 289.1 

X RPD BD 21-DEC-98 6020 
X RI'O BO 21-0EC-98 6020 
X RPD so 21-DEC-98 6020 
X RPD JJT 18-0EC-98 6010 
X RPO VI'K 22-0EC-9ll 245.1 
X RPO BO 21-0EC-98 6020 
:Y. RPO BO 21-0EC·98 6020 
X RPO JJr 18-DEC-98 6010 
X RPD JlfN 18-0EC-98 289.1 

X RECOVERY llO 21-0EC-98 6020 
r. RECOVERY 80 21-DEC-98 6020 
X RECOVERY llD 21-DEC-98 6020 
X RECOVERY JJT 18-0EC·98 6010 
X RECOVERY VPK 22·DEC·98 245.1 
X RECOVERY BD 21-0EC-98 6020 
X RECOVERY BD 21-DEC-98 6020 
X RECOVERY JJT 18-0EC-98 6010 
X RECOVERY'-JIIN 18·DEC·98 289.1 

ppn £l0 21-DEC-98 6020 
ppn flO 21-DEC-98 6020 
ppn BD 21·DEC-')fl 6020 
ppm JJT 18-0EC-V!l 6010 
ppb VPK 22-0EC-98 245.1 
ppm (JO 21-0EC-98 6020 
ppn BD 21·DEC·98 6020 
ppn JJT 16-0EC-98 6010 
ppn JIIN 18-DEC·98 289.1 



OJ)t,0-5 Practical Ouantitation Limit 

ASARCO TECIItHCAL SH. ..;S CENTER 

ANALYTICAL DATA REPORT 

Uater and Solid ~aste (Project 3119) 

Batch No: ~G981540 

AS(TR) .005 
CD(TR) .001 
CU{TR) .010 
FE(TR) .030 
HG .60 
PB(TR) .003 
SECTR) .005 
Tl(TR) .020/.003 
ZN(TR) .020 

Page 2 

ppm 6020 
ppn 6020 
ppm 6020 
ppm 6010 
ppb 245.1 
ppm 6020 
ppn 6020 
ppn 6010/6020 
ppn 289.1 



Section 1.1 
Frontier Geosciences' Quality Assurance 

1.1.1 Frontier Geosciences' QA Policy Statement 

Quality Assurance (QA) is a system for ensuring that all information, data, 
and interpretation resulting from an analytical procedure are technically sound, 
statistically valid and appropriately documented. Quality Control (QC) is the 
mechanism used to achieve quality assurance. 

Frontier Geosciences Inc. (Frontier) has a strong commitment to quality 
assurance, both at the bench and the management level. Frontier realizes that 
without quality control, data may become suspect and of less value to our client. 
Frontier is therefore dedicated to producing data of highest quality, usability, 
and coherence. 

Data quality is achieved through Frontier's Data Quality Objectives (DQO's). 
Our DQO's consist of five components: precision, accuracy, representativeness, 
comparability and completeness (PARCC). 

• Precision is a measure of how repeatable data is and is often measured by 
sample replicates. 

• Accuracy is a measure of how close the data is to the actual, or real value, 
measured by certified reference materials and matrix spikes. 

• Representativeness is a measure of how representative a sample is to the 
sample population and is achieved by accurate, artifact-free sampling 
procedures and appropriate sample homogenization. 

• Comparability looks at ongoing projects and how variable one set of data is 
to another. Comparability helps to measure the scientific coherence of the 
system to past work . 

• Completeness is a measure of how many data points collected are usable; 
Frontier considers 95% usable data to be an acceptable value for 
completeness. 

Frontier routinely provides data packages in one of three QA formats. The 
first, called "'Screening Level'', is equal to US EPA Level 1. ,...Research Level" is 
between US EPA Levels 2 and 3, while the third, called ,...Litigation Level" is 
approximately equivalent to the US EPA Level 4. In addition, Frontier will 
provide custom QA/QC packages to meet the individual needs of the client 
The various QA/QC levels above ,...screening level" do not represent differences 
in analytical data quality, but rather, the degree of documentation provided, and 
therefore the ability to defend the data in legal proceedings. The quality of the 
data produced under QA reporting schemes above the screening level, as 
measured by quantitative indicators such as precision, accuracy, and detection 
limits, are equivalent 
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1.1.2 Frontier Geosciences' Quality Assurance Policy 

Frontier recognizes that accurate and precise data depends upon an effective 
and consistent QC program. Frontier's program is implemented collaboratively 
by the entire laboratory group and subscribes to the following basic tenets: 

Sample integrity must be preserved. Integrity is preserved by 
following documented sample handling procedures for the 
preservation, custody, storage, labeling and record keeping of 
samples received by the laboratory. 

Trace metal-free (11ultra-clean11
) sample handling must be 

employed. All samples to be analyzed for low level or ambient 
metals concentrations are. handled according to protocols: 
including the use of our class-100 clean room, wearing of clean 
room gloves, and using only pre-tested and approved reagents, 
water, and equipment. High-level (contaminated) samples are 
kept segregated from ultra-dean samples during storage and 
sample preparation. 

Approved analytical methods must be followed. The analyst's 
fundamental understanding of analytical methods is paramount 
for effective, first-defense QC. Emphasis on understanding and 
following the correct methods is part of every analyst's training. 
QC results from each method are evaluated to identify and 
correct method weaknesses, and to detect any need for further 
training. 

Analytical instrumentation must be in proper working order. 
Optimum instrument performance is assured by the use of daily 
calibration and performance evaluation samples. Rigorous 
preventative maintenance is performed on a regular basis and is 
well documented. 

Raw data must be properly reduced and accurately transcribed 
into the correct reporting format. Various levels of data review, 
from acquisition to the final report, are performed to minimize 
error. 

The laboratory-specific precision and accuracy of analytical 
methods must be documented and monitored continuously. 
Accuracy and precision are monitored and compared to historical 
data from Standard Reference Materials (SRM's). All data is 
scrutinized according to our scientific understanding of the 
biogeochemistry of the particular situation. The scientific 
coherence of the data set is considered to be as important a QA 
parameter as precision or accuracy. 
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Section 1.2 
Corporate Ethics Policy on Fraud, Waste, and Abuse 

1.2.1 Environmental Responsibility 

As an environmental science research company and specialty laboratoryf 
Frontier aspires to be a model of environmental responsibility. Thus, employees 
should be ever-vigilant to avoid waste, conserve resources, reuse, recycle, and 
minimize the production of hazardous wastes. The procedures used in a 
modern scientific laboratory often employ toxic materials and disposable items. 
Therefore, employees are encouraged to develop innovative ways to minimize 
the production of these materials, while finding safe ways to reuse disposed of 
items (plastic bags, bottles, unused chemicals I etc.), once their laboratory 
usefulness is finished. 

1.2.2 Intellectual Honesty 

Frontier performs environmental research for government, industry, 
academic institutions, and environmental activist groups. Hence, it is important 
for the company's credibility that all reported results and interpretations be 
objective and honest. Although individuals within the company may differ on 
the political implications of various results, Frontier must remain above this in 
its data and research. All obtained results must be reported with complete 
honesty, with no regard to the expected, or preferred (by client or researcher) 
outcome. In the case of researcher-selection of 11best'' or 11most accurate" data 
from an analytical set, all assumptions used in choosing data or rejecting data, 
must remain readily available to the sponsor and/ or outside review. Fabrication 
of data or its deliberate misinterpretation is considered grounds for immediate 
employment termination. 

All employees are required to adhere to Frontier's Intellectual Honesty 
policy. Any employee witnessing an act that may be considered to go against 
the Intellectual Honesty policy is required to report the instance to management 
The reporting ·employee may maintain anonymity. Several avenues are available 
to employees wishing to report suspect behavior: they may directly confront the 
offending employee, they may report the instance to the employee's direct 
supervisor, the lab manager, the president or the QA officer. There may be 
times when the decision to reject data is not absolutely clear. Any time the 
decision is ambiguous, the decision must be made with management consent 
Unambiguous decisions need not be overseen, or explained, but all data must be 
presented and noted on the original data set The important factor is that· 
management become aware of the situation and that all employees feel 
comfortable reporting suspect behavior. 
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Section21 
Frontier Geosciences' Organizational Chart 
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Frontier subscribes to a relaxed hierarchy, where teamwork is more 
important than job status. The lab manager oversees the entire lab on a day to 
day basis. All technical employees report to the QA officer and lab manager 
about QA issues. The lab manager is able to answer questions regarding quality 
assurance issues if the QA officer is out The QA officer works with the lab 
manager to implement and assure QA policies. 

Laboratory personnel are responsible for quality control at the bench level. 
Frontier considers the analyst as the first line of defense. Quality control is then 
looked at by the lab manager. Finally, each dataset's quality control measures 
are reviewed by the QA officer, who is the last line of defense for quality control 
before the data is sent to the client The client performs a final review of the data 
when he/ she receives it For projects less than level 4 QA, the samples may be 
discarded after the project manager and QA officer have reviewed the data, but 
before the client has done so (unless special provisions for sample archiving 
were made in advance). For litigation level QA work, any requests to re-run the 
sample must come within one month of report submission. If re-run results are 
equivalent to initial results, the client assumes responsibility for paying for the 
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extra work. Frontier will answer QC related questions after one year of report 
submission if the client is willing to pay for the time. 

In addition, if any employee feels that the appropriate person is not fixing a 
given problem, the employee may speak to the lab manager or QA officer, 
enlisting their aid in getting the issue resolved. 
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Section2.2 
Frontier Geosciences' Personnel Qualifications 

Scientific Staff Highest Academic Degree Responsibilities 

Nicolas s Bloom, Sr. Research Scientist MS Oceanography 1987 mentoring, business dev., supervision, research 

Ralph R Tumer, Sr. Research Scientist PhD Oceanography 1975 research, consulting, field v.OOt 

Eric M. Prestbo, Research Scientist PhD Chemistry 1992 research, consulting, field v.OOt 

Efrosini Tsalkitzis, Research Scientist MS Biology 1995 research, consulting. staff biologist 

Dirk Wallschliiger, Post-Doc ReseciCher PhD Natural Sciences 1996 research, methods development 

Robert C. Brunette, Researoh Scientist BS Chemistry 1993 research, consulting, field operation 

Michelle L Gauthier, Lab Manager BS Chemistry/Physics 1992 · laborat01y management, project management 

Eric J. von der Geest, P,qect Manager BS Chemistry & Math 1993 mercury project management computer resource 

Amara M. Vandervort, Sr. Analyst BS Biology & Psychology 1994 sample prep and analysis supervision, field work 

Jacqueline G. London, Analyst Research Specialist BS Chemical Engineering 1996 sample prep and analysis, research 

Paul Laskowski, Analyst BS Chemistry 1990 sample prep and analysis, computer resource 

Matt Horrobin, Analyst BS Honors Biology 1989, PGCE sample prep and analysis 

Phil Kilner, Analyst BS Environmental Science 1997 sample prep and analysis 

Lucas Hav.i<ins, Analyst BS Chemistry 1993 sample prep and analysis 

Paulette Jones, Entry-Level Analyst MS Environmental Science 1997 sample prep 

George Scriba, Lab Assistant Data Entry Prof. BS Environmental Science 1996 sample prep, misc. laborat01y duties, data entry 

Crystal Howard, Lab Assistant (student) BS Geology 1999 (to be awarded) sample prep, misc. laboratory duties 

Gabriel Choy, Electronic Data Deiiverables Specialist AAArt 1996 data entry, peer-review of datasets 

Michelle Dedman, Lab Assistant BS Zoology 1982 sample prep, misc. laboratory duties 

A Malaika Lafferty, Technical Specialist & Sample Custodian High School Diploma laboratory equipment processing, sample receiving, shipping 

Amber Steward, Technical Specialist & Sample Custodian BS Geological Oceanography 1998 laboratory equipment processing, sample receiving, shipping 

Thomas E. Smith, Technical Specialist & Sample Custodian High School Diploma laboratory equipment processing, sample receiving, shipping 
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Administrative Staff Academic DegrH Responsibilities 

Sharon K Goldblatt, CEO BS Human Development 1987 P.R. adminlstrallon, marketing, editing 

Ed G. Geiger, President & CFO MBA (CPA, Retired) 1983 financial mgt, administration, marketing 

Beverly A Heaphey, Quality Assurance Officer BA Philosophy 1990 quality assurance and control 

R Dianne Shepard, Accountant & Benefits Admin. BA Education 1974 accounts receivable, payroll, general ledger 

Anna M. Cortez, Administrative Assistant AA General Studies 1992 administrative duties, accounts payable 

Alfred Rordame, MIS, Safety Officer BUS Choreography and Composition 1983 safety coordination, faciities mangmnt, computers, graphics 
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Section 2.3 
Facility Description and Capital Equipment 

2.3.1 Facilities 

Frontier's laboratory and office facilities are in downtown Seattle, 
Washington. The location is close to Sea-Tac Airport, and the University of 
Washington. 

The space contains a small (100 ft2), clean room, four mercury analysis 
laboratories (c.a. 500 ft2 each), four sample preparation rooms (c.a. 200 ft2 each), 
two graphite furnace AA laboratories, an ICP-MS laboratory, an atmospheric 
reactions laboratory, a conference room/library, and ten staff offices. 

The laboratories are served by a custom-designed HV AC system with ESP 
pre-cleaners, providing an atmosphere that is clean and well isolated from 
outside dust and dirt Each laboratory atmosphere is routinely monitored for Hg 
in the gas phase, and appropriate action is taken if it exceeds 25 ng/ m3 in any 
location, or 10 ng/m3 in the clean room. Frontier uses an acid neutralization 
discharge systems for liquid acid-waste disposal. Disposal of toxic materials is 
carried out under contract to a certified disposal company. 

The offices are equipped with document production equipment laser printers, 
document and image processing software, color printer, large capacity collating 
copier, and a binding machine. A network connects personnel computers and 
printers for local access, as well as allowing for external email and faxes. 
Frontier has a Fed-Ex Powership shipping computer and access to Fedex pick-up 
as late as 5:00 PM Pacific Coast time. 

The entire Frontier space has been inspected and passes all city and state code 
requirements for fire, emissions, and low level radioactive samples. 

Frontier owns all necessary equipment for ultra low level trace metal research. 

23.2 Security 

Access to Frontier offices and laboratories is regulated and limited to 
authorized personnel. During normal work hours, when the front office is 
staffed, visitors are required to check in and sign the guest list if they have not 
previously done so. All visitors, including delivery personnel, must be 
accompanied by an employee in the laboratory. The outside front door and the 
two back doors are kept locked at all times. Visitors must first press the Frontier 
button on the building's security door buzzer system outside the main entrance, 
identify themselves, and then be admitted by an employee-actuated electronic 
door lock release. 

All computers are backed up five days per week onto the main system, which 
is stored in a fire-proof safe. Backup tapes are rotated on a five day schedule, so 
that at all times backups are insured for the last five business days. Once a 
month, a tape is taken to a safety deposit box and stored there. 

Employee safety is an important concern to Frontier. In addition to the 
overall facility security system, Frontier also has two remote alarms. The alarms 
are worn around the neck, and alert the police when activated. 
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Qty. Deseription Manufacturer 

4 Cold Vapor Atomic Fluorescence Hg Detector OrieVFrontier-built 

3 Cold Vapor Atomic Fluorescence Hg Detector Tekran 

4 Isothermal GC for Hg Speciation lab-built 

2 0.1 mg Analytical Balance VWR 

2 0.01 gLab Balance VWR 

2 Class 100 Clean Air Hood (4' and 2') Labconco 

4 Class 100 Clean Bench (6' with gold Hg scrubber) Labconco 

1 Milli-Q 50 Reagent Water System Millipore 

2 Ultra-Pure Reagent Water System US Filter 

1 Large Volume Water Deionization System US Filter 

10 Macintosh Computer (networked + e-mail) Apple 

23 IBM Compatible Computer (486 processor) Toshiba 

1 Zeeman 5000 GF AAS + Hydride System Perkin-Elmer 

1 4' Hg-Free Nitrogen-Purge Glove Box Labconco 

1 Large Volume Centrifuge (250 mL bottle) Centra 

1 Tungsten Carbide Ball Mill Spex 

6 Dual Pen Chart Recorder Kipp&Zonen 

2 Chromatographic Integrator Hewlett-Packard 

7 Constant Temperature Lab Ovens Precision 

6 5 Tube Methyl Hg Distillation Units lab built 

2 Muffle Furnace Precision 

6 Refrigerator/Freezer (sample storage) Whirlpool 

5 Complete sets of tluegas sampling equipment Frontier-built 

24 Teflon® bulk deposition collectors Frontier-Built 

>500 Ultra-Clean Teflon® Bottles, various sizes Nalgene 

>1000 Ultra-Clean Teflon® Vials, various sizes Savillex 

1 Dissection Microscope Leica 

1 Specific Ion/Conductance/pH Meter Orion 

1 UV-VIS Spectrophotometer Spectronic 

1 Low Level Ozone Analyzer/Calibrator Dasibi 

10 Digital Mass Flowmeter Sierra 

1 4110 ZL Atomic Absorption Spectrometer Perkin-Elmer 

1 ICP-MS ELAN-6000 Perkin-Elmer 

1 PSA ''Excalibur'' HGAFS system (As, Se, Sb) PSA 
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Section 2.4 
Frontier Geosciences' Preventative Maintenance 

The responsibility for preventative maintenance belongs to the laboratory 
group leader. Verification that preventative maintenance is being performed is 
the responsibility of the QA Officer. Logbooks for each instrument are 
maintained, and a central file is located in the QA officer's office to document 
major actions. Preventative maintenance procedures are laid out according to the 
type of instrument 

Mercury Analyzers: 

AA: 

Daily - Make sure work area is clean 
Check all traps and bubblers for particulate 
contamination 

Clean bubblers at the end of the analytical day 
Monitor gold trap performance for blanks, 

reproducibility, recoveries 
Test and/ or replace degraded traps as needed 

Every 3 months - Thoroughly clean analyzer 

Daily - Oean contacts 
Oean analyzer windows 

Weekly - Compare slopes 
As needed - Routine service contract for cleaning, testing and/ or 

service 

Balances: 
Daily - Check with ASTM Oass 1 weights 
Every 6 months - Certified calibration performed 

Pipettes: 
Weekly - Calibration checked 
As needed - Pipettes are taken apart and cleaned 

pH meters: 
Before each use - Calibration checked 
Every 6 months - Certified calibration performed 

OeanHoods: 
Weekly - Outside air filters cleaned 
Monthly - Pre-Hepa filters checked 
As needed- Pre-Hepa filters changed 
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Section 3.1 
Frontier Geosciences' Corrective Action 

3.1.1 Qualified Data Corrective Actions 

In the event that a breech of security or other out-of-control event occurs 
before sample receipt at the laboratory (e.g., custody seal is broken, samples 
received do not match the COC, cooler temperature or preservation status not as 
specified in SOW or COC, etc.), the discrepancy will be noted in the receiving 
logbook, on the COC form, and in the project file, by the sample custodian. The 
project manager or laboratory manager will then be immediately notified. The 
manager will contact the client immediately, via fax or telephone, to decide upon 
a plan of action. In the intervening time until the client can respond, the samples 
will be held in secure storage under conditions appropriate for the sample type 
(i.g., in refrigerator for water samples, in freezer for frozen samples, etc.). If the 
client cannot be reached within reasonable sample storage time, the analyst and 
lab manager will use their best judgment on deciding what course of action to 
take. 

If there is any suspicion that a sample set may contain radioactive, dangerous 
or toxic materials, high levels of gaseous mercury, unsterilized human or 
primate blood, tissues, excreta, or any other threat to the health or cleanliness of 
the laboratory or its staff, the sample container will be immediately closed up, 
placed in a secure storage area outside the building, and the safety manager 
immediately notified. The client will be immediately contacted via fax or 
telephone, to decide upon a plan of action. Under no circumstances will 
processing or analysis of the samples begin until the client can certify the safety 
of the materials. If the client cannot do so, the samples will be returned exactly 
as received. 

3.1.2 Analytical Issues 

Any data that is analytically suspect due to laboratory problems, 
biogeochemical improbability, poor precision or accuracy on QA samples will be 
qualified (flagged) and an explanation will be included in the case narrative. If 
the sample is re-analyzed, all results will be presented on the original data set 
with an explanation as to why the laboratory selected specific certain results 
over others. It is initially the task of the analyst to identify any out-of-control 
occurrences and immediately notify her/his supervisor and/or the lab manager, 
to obtain further instructions. If the incident appears to be a unique random 
occurrence (e.g., a low LCS recovery) the sample will be re-run as soon as 
possible. If upon re-running the sample an acceptable result is obtained, and no 
other out-of-control events occur in the data set, the data set will be considered 
valid and in control. If multiple out-of-control QC results, and poor system 
calibration, or any other suspected systematic analytical problems are observed, 
the analyst will immediately suspend further analysis, and contact the project or 
laboratory manager. The analyst, under the manager's direction, will then 
investigate the probable causes of the system failure, correct them, and then 
successfully re-calibrate and QC-test the system before continuing to analyze 
samples. Occurrences of this type will be noted in the case narrative, and all 
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data collected while the system was out-of-control will be either discarded or 
reported and flagged and the instance noted in the corrective action file. 

Once the data has been checked and found to be in control by the analyst, it is 
submitted to the project manager, who makes the formal calculations of results, 
notes any QC sample discrepancies (low SRM' s, high blanks, etc.), and any 
problems generated from field QC samples (field duplicate precision), or 
problems related to scientific coherence (i.e., out-of-place results in a depth vs. 
concentration plot, methyl Hg higher than total Hg, etc.). For suspect samples, 
the raw data and analyst notes are first consulted to help resolve the discrepancy 
(i.g., is it plausible that the error is due to a sample labeling mix-up, 
transcription error, etc.?). If the project manager feels that one or more samples 
should be re-analyzed based upon his/her evaluation, a written note is placed in 
the project file, and a re-analysis request is made to the analyst. When the re-run 
results are evaluated by the project manager, she/he will make a decision as to 
which data to retain or flag, and that will be noted in the case narrative. 

3.1.3 Data Package Verification 

On litigation level QA projects, before submission of final results to the client, 
the raw data package and calculated results are submitted to the QA officer. The 
QA officer or his/her delegate checks over the package to be sure all QC samples 
have been run and are within internal and/ or client specifications. An exception 
to this would be for fast tum-around-time projects, when an Hun-revised" report 
is initially sent and then later backed up with a reviewed, revised version. At 
this time, approximately 5% of the calculations are rechecked for errors. If none 
are found, the package is cleared for final submission. If errors are found, the 
entire package is rechecked, and a memo of discrepancies is sent to the project 
manager for rectification. The project manager then writes the final report, 
noting any unresolvable QC issues, and qualifying any data, if necessary, in the 
case narrative. 

On some litigation level QA data packages, the final step in the QA/QC 
process occurs with the independent validation of the data package by the client. 
If discrepancies or concerns are noted by the independent validator, they are 
communicated in a formal letter to the project manager, who then investigates 
and explains each result in a formal response. If any of the results are changed 
(e.g., due to calculation or transcription errors), the affected pages of the final 
report are modified, annotated with the revision date, and re-submitted. It is 
Frontier's convention to report all data to one more significant figure than is 
warranted by the precision and accuracy of the methods employed (typically 
three figures). It is further the position of Frontier that discrepancies of up to 
5 units in the last significant figure, typically attributable to numerical 
rounding differences between Frontier and independent QC validators, need 
not be rectified, as they are meaningless to the interpretation of the data. This 
position results in significant savings in personnel resources for both Frontier 
and the client. 
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3.1.4 Sample Re-Analysis 

Frontier will normally, if sufficient sample volume remains and if the degree 
to which the samples are out-of-control warrants, re-analyze, at our cost, all 
suspect results on our own initiative. Upon agreement of the sponsor, we will 
also re-run analyses at sponsor request, but if the re-run data supports the notion 
that poor results were due to natural or client causes rather than laboratory 
causes, the client must pay for those additional requested analyses. Further, it is 
our position that if data is slightly outside QC bounds, but that lower quality 
does not materially affect the overall data interpretation, the results should not 
be re-analyzed at Frontier cost, but rather flagged as approximate. 

3.1,5 Corrective Action Reports 

In all cases where investigation by the project manager or the QA officer 
results in data being changed, qualified, or in samples being re-analyzed, a 
written note will be placed in the client file, and a copy placed into a 
chronological "Corrective Action File" maintained by the QA officer. These 
reports are the basis for corrective actions by the project manager and her /his 
staff, and for notations in the project case narrative. Once the QA issue has been 
investigated, resolved and/ or corrected, a response describing the course of 
action and final result is appended to the original corrective action report. 

Infrequent, random, and singular out-of-control events (e.g., a single low 
spike recovery), which are not part of a trend, are not considered evidence that 
the system is out-of-control. However, the QA officer must keep a record of 
such events (in control charts, for example), to assure that their frequency is 
maintained at less than 5% (running average n>lOO occurrences). Occurrences of 
greater than 5% random deviations from acceptable control limits in any 
monitored parameter are considered an "out-of-control" condition, and analysis 
is stopped until the cause is identified and rectified. 

3.1.6 Control Charts 

In addition to project-specific QC corrective actions, the project manager and 
QA officer will maintain records of key analytical parameters (i.e., SRM' s, spike 
recoveries, RPD results, blanks) as control chart files. The control chart files are 
updated weekly, and control chart analyses conducted on a monthly basis. The 
QA officer or the project manager may elect to perform specific control chart 
analyses more frequently to ascertain if any trends in data quality are 
developing. Examples of data not included in control charts include: data from 
highly contaminated soils or other very inhomogenous materials, values close to 
the MDL, spikes too close to the sample concentrations, specialty (rarely used) 
and/ or research-only methods, samples, etc. 
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Section 3.2 
Frontier Geosciences' Laboratory Audits 

3.2.1 Internal Audits 

On a quarterly basis, the QA officer will conduct an internal laboratory audit, 
(FGS-041), via review of all control chart information, logbook entries, and client 
specific QA issues and corrective actions. In addition, he/ she will take a 
detailed unannounced walk-through inspection of the laboratories, noting the 
QA and safety practices of the staff. Randomly requested data packages will be 
reviewed with the project manager to verify the accuracy and retrievability of 
particular data points, starting with raw data records (only litigation level data 
can currently guarantee this). The internal audit may also include submission of 
blind performance evaluation samples. These findings will then be evaluated by 
the QA Officer, reviewed by the laboratory manager, and discussed at a general 
staff meeting, with commendations and recommendations for areas of 
improvement If any serious breaches of safety or QA practice (i.e., fire hazard, 
toxic fumes, poor calibration results, high water or air Hg levels, etc.) are noted 
during an internal audit or at any other time, all affected laboratory work will 
immediately be ceased, the health and safety officer notified and a meeting will 
be called to resolve the matter. Once the system has been brought back into 
control, routine work is allowed to continue and the incidence is noted as soon 
as possible in the corrective action file. 

3.2.2 External Audits 

Frontier views external audits as a form of free consultation and welcomes 
the opportunity to improve the quality of the lab. External audits are conducted 
at the discretion of the client, either prior to award of a contract, or as part of an 
ongoing laboratory monitoring process. Such audits may include submission of 
blind Performance Evaluation results, control chart information, data packages 
for complete. independent validation, or a complete personal walk-through 
interview by the client QA representative. The laboratory may also be audited 
pending application for government certification, safety, or environmental 
regulation. Records of all such audits, their findings, and the corrective actions 
taken will be maintained in chronological order by the QA officer. In addition, 
health and safety related documentation will be retained by the health and 
safety officer. A copy of each project-specific audit will also be maintained by 
the project manager in the appropriate project file. 

Performance Evaluations are performed twice a year. Samples from the 
Washington State PE program and from the APG program are analyzed and 
compared to other labs. In addition, other round-robin performance evaluations 
and regular performance evaluations will be conducted at the client's request or 
as deemed necessary by the lab manager. 
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Section 3.3 
Quality Assurance Reports to Management 

The QA officer is responsible for preparing a quarterly report. The purpose 
of the report is to present QA issues to the scientific staff in a condensed~ 
graphical representation. The report should include at a minimum: changes in 
quality assurance, quality control changes, audit report findings, and control 
charts detailing current issues of interest or problem areas. The main objective 
of the monthly report should always be a tool to the scientific staff, helping them 
recognize trends and/ or trouble spots. These quarterly reports should 
summarize and draw attention to quality control issues, both good and bad. 

Section 3.4 
Lab Documentation and Forms 

Lab documentation and forms are created on an as-needed basis. The creator 
of the form is responsible for checking to see if the new form is replacing an old 
form. The new form is placed into the central Form Library and if it is replacing 
an old form, the old form is removed and discarded. The creator of the new 
form is also responsible for putting the new form into the computer system's file 
server. If it is replacing an old form, the old form is deleted (old forms are 
retained in back-up files). ·The creator of the new form then e-mails all staff 
informing them of the change. 

All newly created forms are given a version number and date. This will 
assist staff and clients in recognizing current versus old forms. All newly 
created forms have Frontier's name on them, as well as the revision date and 
form number. If it is recognized that an old form is being used, then the person 
who noticed it is responsible for replacing the old form with the new version. It 
is the responsibility of all laboratory personnel to ensure that clients are 
receiving the new versions. 

The QA officer maintains a document management file, wherein all major 
forms (i.g. SOP's, QAP's and QAM's) are logged out of the office so that when 
new versions are created, the correct persons may receive the new copies. 

Section3.5 
Sub-Contracting of Services 

On occasion, Frontier finds it necessary to sub-contract services for specialty 
analyses that we do not perform. We do not send overflow of samples within 
our expertise to outside labs. When this happens, Frontier will first contact the 
client and inform them of the situation and obtain their permission to sub
contract the work. Frontier will then contact laboratories that it usually uses and 
request their services. If they are not able to meet our needs, we will look for 
other laboratories. In either case, Frontier will remain ultimately responsible for 
the samples and results. Laboratory integrity and competence are of utmost 
importance and our paramount concern. When using another lab's services, 
Frontier routinely sends, along with the samples, blind spiked samples and 
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blanks to double-check and enforce the quality and integrity of the other 
laboratory's technical work. In addition, Frontier maintains a copy of the sub
contracted laboratory's quality assurance plan, performance evaluation results, 
and some of their benchsheets, to further ensure the quality of the other 
laboratory. 

Section 3.6 
Staff Training and Documentation 

3.6.1 Hiring Process 

People often begin their careers at Frontier as temporary ~mployees provided 
by employment agencies. Under these circumstances, screening and reference 
confirmation is undertaken by the agency, and copies of that information are 
retained in the person's newly created employee folder. If/when the employee 
becomes permanently hired by Frontier, she/he signs the agency information, 
and those papers are returned to the personnel file. Even in situations where 
Frontier finds the employee directly, an employment agency may be used as a 
screening and payroll service for a temporary period. 

New employees hired directly by Frontier provide documentation of skills 
they already possess via publications, detailed resumes, letters of 
recommendation, and self-certification. Subsequent staff training is documented 
via training checklists and written management and/ or peer reviews, which are 
maintained in chronological order in the personnel files. Every staff member is 
formally evaluated quarterly using a combination of self and supervisor 
evaluation. Job descriptions are reviewed and may be updated at that time. 

3.6.2 Training 

Employees trained in a new skill learn by a mentorship process. The 
employee is assigned to a staff member, who teaches each method as follows: 

a) First familiarization with the equipment/process by observation 
b) Detailed reading of the SOP and attendant literature references 
c) Second familiarization with the equipment/process by observation 
d) Supervised practice of the method using standards and SRM's 
e) Unsupervised practice of the method on standards/SRM's 
f) Blind re-analysis of actual project samples, which have also been 

independently analyzed/ processed by the mentor 
g) Evaluation of the blind intercomparison by the new staff member, 

mentor, and laboratory manager. 
h) Supervised analysis of low QC level samples or samples generated by 

internal research projects. 

Completion of these steps is documented using a training checklist, signed by 
the trainee and by her/his supervisor. Once the new employee has successfully 
inter-compared on at least ten samples (i.e.; all results are found to replicate the 
mentor•s results within ± 20%) he/ she is considered trained in that task, and a 
note is placed in her /his personnel file. 
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For newly trained employees, pertinent QC data is reviewed on a daily basis 
by the laboratory manager or project supervisor for a period of at least one week, 
until the supervisor and/ or laboratory manager is satisfied that the employee is 
competent in the procedure. 

As the employee sets up her /his equipment and begins to obtain actual data, 
ongoing performance evaluations occur via control chart information, inter
laboratory intercomparison exercises, and blind Performance Evaluation (PE) 
samples documenting precision and accuracy. Records of performance are 
submitted by the staff member and/ or supervisor (quarterly basis) to the lab 
manager, for inclusion in the staff member's personnel file. 

Training documentation differs according to employment category. Principle 
Investigator's training is primarily documented by the quantity and quality of 
peer-reviewed literature and complete client reports. For technical staff, Frontier 
relies on documented analytical performance criteria (accuracy and precision on 
blind samples). Copies of all documentation are maintained by the QA officer. 

3.6.3 Seminars and Meetings 

Records are also maintained on all seminars, classes, and training sessions 
attended by each employee. On a yearly basis, all staff attend at least one safety 
seminar and one QA/ QC review seminar, where current practices and new 
procedures are discussed and overall laboratory compliance is reviewed. In 
addition, Frontier holds monthly public seminars. The topic of the seminars 
varies from month to month and speakers may be invited from outside sources 
or may be internal staff. Finally, occasional, internal seminars are presented 
with speakers from outside the company or from within, on specific applied 
topics of interest 

In the event that any serious safety or QA/ QC deficiencies are discovered by 
the lab manager, or if a new employee is hired, or if new project-specific 
requirements are mandated, a staff meeting will immediately be called to 
provide the appropriate information and establish any required protocols. The 
agendas from all Frontier staff meetings which include training issues, health 
and safety or discussion of QA/ QC concerns will be signed by the attendees, 
and copies will be retained in personnel files. 
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Section4.1 
Frontier Geosciences' Sample Handling Procedures 

4.1.1 Sample Receipt and Holding Time 

Samples are delivered to the sample receiving area and may be accepted by 
any staff employee. Because the samples are sent by overnight carrier, signing 
the receipt and the COC form upon delivery fulfills the Chain-of-Custody 
requirement. The sample custodian opens the cooler, which may or may not be 
sealed with a client-supplied custody seal, checks the condition of the samples 
(intact, temperature, broken, leaking, etc.), and notes observations on the COC 
form and in the sample receipt log. 

If the samples are from a contaminated or potentially radioactive site, the 
contents will be pre-monitored for the appropriate contaminants prior to 
unpacking by the health and safety officer. If the contents contain substances in 
concentrations which might contaminate the laboratory, endanger personnel or 
the environment, the container will be re-sealed, placed in a secure outside 
storage area, and the client notified. 

The sample custodian verifies that each container is properly labeled and 
sealed, and compares the sample identification with the COC form. If Frontier 
bottle numbers are not utilized by the sampling crew, the sample custodian 
correlates these numbers with the client numbers directly on the COC form. If 
the sample identifications and the COC do not match, or if the seals on any of the 
containers are broken, the sample custodian notifies the laboratory supervisor. 

4.1.2 Sample Tracking Procedures 

Once the samples have been examined and their labels compared to the COC 
form, their information is entered into a master receipt logbook along with the 
client or project name, date and time received, matrix type, and any special 
client notes or anomalous observations. Each sample is assigned a unique 
laboratory sample identification number. In general, the sample tracking 
number is the client ID number, or, if the sample is in a Frontier provided 
Teflon® bottle, the engraved bottle number is the sample tracking number. 
Damaged samples are disposed of in an appropriate manner, and the laboratory 
supervisor and the project manager are notified (please see Frontier Geosciences' 
Hazardous Materials Management Plan for more information on sample 
disposal). The system for tracking samples through preparation and analysis 
consists of COC records, sample receipt logbook, project logbook, laboratory 
worksheets, laboratory notebooks, instrument operation logbooks, instrument 
printouts (raw data), and final analytical reports. Because the laboratory is small, 
secured, and the analysts/ sample receipt personnel are in constant 
communication, no additional internal chain-of-custody documentation is 
maintained. 
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4.1.3 Sample Transport, Preservation and Storage 

Special consideration is given to the procurementf storagef and transportation 
of samples to be analyzed. These procedures enhance the probability that any 
analyte originally present in the sample matrix will not degrade or alter in 
concentration, and that contaminants that might interfere with the analysis have 
not been added. For low level (ambient) mercury work, only rigorously acid
cleaned Teflon® containers (or Borosilicate glass or quartz containers with 
Teflon® lids) may be used for water, as outlined in Table 4.1. 

Tissues, sediments, and contaminated water samples should be stored in 
acid-cleaned glass containers with Teflon® lids. The client is responsible for 
potential sample contamination resulting from the use of polyethylenef 
polypropylene, or other plastics not approved for mercury work. Aqueous 
samples are sent unpreserved by overnight courier, while solid samples are 
preserved by freezing in the field unless specifically requested otherwise. Each 
sample container is sealed inside a zip-loc bag which is labeled with a unique 
sample number and geochemically relevant information (location, depth, date, 
etc.). After the samples are logged in, rinsed and driedf the sample custodian 
transports them to the refrigerator, freezer, or shelf space designed and allocated 
for sample storage. All company employees have access to the sample storage 
area, which is within the (locked) analytical laboratory. 
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Summary of Containers and Preservatives 
Table 4.1 

(G=Glass with Teflon® Lids, T=Teflon®, P =Polyethylene, GT=Gold Trap, 
CT=Carbotrap, IC=Iodated Carbon, KCL/Lime=KCL/ soda lime, IX=Ion 
Exchange Membrane, QFF=Quartz Fiber Filter). 

Sediments 
Ali Metals Freeze 
Water 

aTotal lOOmL 0.5% HCI 28 

Se IV and VI lOOmL 0.5% HCl 3 months 
200mL 0.1% 6 months 
50mL T 0.5% HO 6months 
500mL G 48 hours 

500mL G 48 hours 

As(III) / As(V) 200mL p 3months 

Dissolved/Particulate 250mL T 48 hours 

Air 
lOL 6months 
lOL 

lOL CT 

Gaseous 10m3 IX 

Particle 10m3 20°C, Dark 
Flue Gas 

Total 15L IC none 30days 

60 Lime none 30 

15L Lime none 30 

**Holding times are as specified unless previous approval is given by the client This approval 

may be in written or verbal form. 

a Also good for all other trace metals. 

*If freezing is not possible, then 0.5% HO, lOC, dark. 

NOTE: Samples may not be packed in vermiculite, as the dust from this 
material represents a contamination risk. The client should use 
bubble wrap or foam as packing materials. All samples known or 
suspected to contain high mercury levels, or any other hazardous 
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constituents, must be so identified. Failure to do so may result in 
additional costs and the return of the samples, as well as liability for 
damages or injuries which result. 

4.1.4 Chain of Custody for Samples in the Laboratory 

A sample is considered to be 11in custody11 if it meets the following criteria: 

a) It is actually in the analyst's possession. 
b) It remains in the analyst's visual range once possession of the 

sample has been assumed. 
c) The analyst has locked or sealed the sample to prevent tampering. 
d) The sample has been stored in a secure area. 

To satisfy these custody provisions, the laboratory implements the following 
procedures: 

1. Samples are stored in a secure area. 
2. Outside laboratory doors are locked at all times. 
3. Visitors are accompanied by a laboratory staff member. 
4. Samples remain in the secure area until acceptance of the final report 

by the client 

Aside from signed and dated records of activities in the lab note books, 
bench sheets, and sample prep logs, no additional internal chain of custody 
documentation is maintained. 

4.1.5 Sample and Waste Disposal 

Samples must eventually be disposed of to preserve laboratory storage space. 
Proper disposal is emphasized for the sake of efficiency, and, in the case of 
hazardous substances, safety. On litigation level QA projects, samples are stored 
for 30 days following submission of the final report unless the client requests 
otherwise. For levels 2 QA and below, samples may be disposed of immediately 
following data review, with permission of the group leader or lab manager. 
Disposal is notated on the sample chain-of-custody form. (Please see Frontier's 
Hazardous Materials Management Plan for detailed information on hazardous 
waste disposal.) Frontier will not accept hazardous samples without prior 
agreement that the client is responsible for sample handling and disposal 
after the analytical report has been provided. Exceptions may be made if prior 
arrangements are approved by the lab manager and the health and safety 
officer. Frontier reserves the right to rejed any samples that may pose a 
reasonable threat to the health or safety of personnel (for example, 
unsterilized human biological tissue, radioactive materials, unknown 
industrial wastes, etc.) 
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Section4.2 
Frontier Geosciences' Analytical Procedures 

The analytical procedures used at Frontier (Table 4.2) are derived from peer
reviewed literature representing state-of-the-art methods, and are thoroughly 
tested prior to adoption as Frontier SOP'Ss. The analytical methods used are 
generally not EPA approved techniques, as Frontier methods operate with lower 
detection limits, more wide-ranging chemical speciation, and/ or greater 
precision than currently approved EPA techniques. 

Recently, however, the method used for total Hg in water (FGS-011) has been 
given interim approval by the US EPA as Method 1631, and the method used for 
ultra-clean sampling (FGS-007) as Method 1669. Frontier has been 
commissioned by the EPA to write more methods in the 1600 series, relating to 
ultra-clean techniques. When conducting direct injection graphite furnace AAS, 
Frontier closely follows EPA protocols (Method 200.1). Our method for total 
arsenic by hydride generation (FGS-022) is functionally equivalent to EPA 
Method 1632. 

Frontier's methods are periodically reviewed and updated to represent the 
latest thinking of the research community and/ or to improve the economics of 
performing the analyses. Before new procedures are implemented, the analyst 
conducts the analysis at least three times using standards, spikes, and duplicates 
in order to establish reproducibility. Once the procedure is properly understood 
by the analyst, high quality data has been achieved, and it is approved by the 
lab manager, a standard operating procedure (SOP) is written for the method. 

SOP's are given a numerical number that is sequential to the other SOP's. All 
SOP's are given an SOP number and revision or creation date. The QA officer is 
responsible for assigning the SOP number and then making sure that the new 
SOP is followed by laboratory staff. The QA officer is also responsible for 
checking the document management file and sending out the new version to all 
applicable persons. 

On a yearly basis, new SOP's and versions of SOP's will be compiled and 
made into an SOP appendix or new SOP manual, depending on how many 
revisions and newly created SOP's there are. 

Frontier Geosciences Inc., Quality Assurance Plan, Version 2, 12/09/98 22 



Literature and SOP References to Analytical Procedures 
Table4.2 

Parameter 

TotalHg 

MethylHg 

Labile Hg(II), MMHg 

FlueGasHg 

Ultra-Oean Sampling 

Ultra-Oean Filtration 

Selenium Speciation 

Arsenic Speciation 

Trace metals by GF AAS 

Frontier SOP 

FGS-009 
FGS-011 
FGS-012 

FGS-010 
FGS-013 
FGS-017 
FGS-018 

FGS-034 

FGS-023 
FGS-024 
FGS-031 

FGS-007 
FGS-008 

FGS-029 

FGS-037 

FGS-022 

FGS-020 
FGS-021 
FGS-032 

Literature Reference 

Bloom, 1993 
Bloom & Crecelius, 1987 
Bloom & Crecelius, 1983 
Fitzgerald & Gill, 1979 
US EPA Method 1631 

Liang, Horvat, and Bloom, 1994 
Horvat, Bloom, and Liang, 1993 
Bloom, 1989 
Bloom and Fitzgerald, 1987 

Bloom, 1994 

Prestbo and Bloom, 1995 
Bloom, 1993 

Bloom, 1995 
Fitzgerald and Watras, 1989 
Gill and Fitzgerald, 1987 
Patterson and Settle, 1977 
Bothner and Robertson, 1975 
US EPA Method 1669 

Bloom, 1995 
Bloom and Effler, 1990 

Cutter, et al, 1986 

Crecelius, et al, 1986 
US EPA Method 1632 

Slavin, 1984, 
USEPA200.1 
Bloom and Crecelius, 1984 
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Section4.3 
Frontier Geosciences' Calibration Procedures 

4.3.1 Standards and Instrument Calibration 

Every instrument used to analyze samples at Frontier must pass the 
calibration criteria established in the appropriate operating procedure document. 
Initial calibration criteria for instrument reproducibility and sensitivity must be 
met before samples may be analyzed. Continuing calibration checks establish 
whether ongoing instrument calibration is acceptable or not. Detailed 
presentations of Frontier's analytical instrument calibration procedures are 
provided in SOP's FGS-001 and FGS-020. 

All calibration standards are obtained from chemical suppliers and are of 
high purity and concentration. The standards are routinely checked by the 
laboratory for traceability to National Research Council of Canada (NRCC) or 
National Institute of Standards and Technology (NIST) Standard Reference 
Materials (SRM's). Solutions are normally labeled as follows: name of solution, 
concentration of solution, date prepared, analyst's initials, and expiration date (if 
needed). A certificate attesting to the concentration ranges of the covered 
analytes is maintained in a central Frontier file, entitled "Standard Certificates." 

4.3.2 Periodic Calibration Procedures for Other Laboratory Equipment 

Periodic calibrations are performed for associated equipment that are 
required in analytical methods but are not routinely calibrated as part of the 
analytical procedure. Such equipment includes balances (daily, FGS-002), 
pipettes {prior to first daily use, FGS-003), ovens (when in use), refrigerators and 
freezers (daily, FGS-004), and the water purification system (daily). All 
calibration measurements are recorded in laboratory logbooks. 

4.3.3 Supplies, Reagents, Water 

All supplies (e.g., glassware, chemicals, reagents, etc.) are of the best possible 
quality to ensure proper instrument calibration and to avoid contamination. All 
reagents used are prepared from analytical reagent grade chemicals or higher 
purity grades, unless such purity is not available. Reagent (18 meg W) water is 
prepared at Frontier by double deionization of filtered tap water. Each reagent 
is clearly labeled with the composition, concentration, date prepared, initials of 
preparer, and expiration date, if necessary. Reagents that have a long, 
unquantified shelf life, and standards, which are re-calibrated monthly, are not 
given expiration dates. 

Reagent solutions are stored in appropriate glass or plastic containers, under 
conditions designed to maintain their integrity (refrigerated, dark, etc.). Reagent 
solutions are checked for contamination before use in any analysis. If known to 
be finite, shelf life is listed on the label. Expired reagents are appropriately 
discarded. To avoid chemical waste and excess pollution, chemicals and 
standards with no known storage sheH life are kept indefinitely, except at 
specific contractor request. All acids for trace metal analysis other than mercury 
are either glass-distilled or of special grade for trace metals analysis. 
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Laboratory water is double deionized and checked at least weekly for 
mercury concentration. Our goal is to maintain [Hg] at less than 0.2 ng/L and 
lviMHg at less than 0.01 ng/L. In the event that concentrations are observed 
above 1.0 ng/L for total Hg and 0.025 ng/L for MMHg, all low level analysis is 
discontinued until the problem is identified and remediated. 

The laboratory air is monitored for mercury on a monthly basis, both in the 
clean room and in general laboratory space. The quality maintenance standard 
levels for the clean room and laboratory air are 5 and 10 ng/m3 respectively, 
with corresponding action levels of 15 and 30 ng/ m. 

Acid-cleaned sample bottles are stored with 0.5% HO for Hg, As, and Se, 
and 0.5% HN03 for other trace metals. At least six bottles per week are 
randomly selected and the acidified water contents checked for mercury (EPA 
1631) or trace metals scan by ICP-MS. Control charts will be kept of these data 
points for the following metals: Hg, As, Se, Zn, Cu, Pb, Cd, Ni, Fe. The 
occurrence of contamination (Hg > 1 ng/L, all others > 0.5 J.lg/L) must be 
maintained with a running frequency of less than 3% of bottles tested. Each new 
lot of EPA-clean ("1-CHEM") bottles of each size will be tested for Hg by filling 
with 0.5% BrO in distilled water. These values will be logged. Any lot found to 
contain blanks of> 1 ng/L will not be used for low-level work. 

Section4.4 
Data Precision and Accuracy 

4.~1 Calibration Checks 

Calibration check samples are used to verify the standard calibration curve. 
At least one check sample is analyzed with each batch of samples at the 
beginning of each calibration period. Calibration check samples can either be 
prepared in the laboratory (additional standards) or are available as Standard 
Reference Materials (SRM's) from the NRCC or NIST. Performance Evaluation 
samples serve as an accuracy check of laboratory operations and measurement 
systems by comparing results with those of other laboratories. The experimental 
results of the check sample are compared with the true values, and the percent 
recovery of the check standard is calculated. If the percent recovery falls within 
the acceptance range, then sample analysis proceeds. However, if the percent 
recovery does not fall within the acceptance range, the sample is run again, and 
if it still does not fall within the acceptance range, the problem is identified, 
corrected, and the instrument calibration sequence begins again. 

SRM data is maintained chronologically in a computer database, and control 
charts are examined on a weekly basis to assess long-term laboratory 
performance trends. The control chart is used to assess trends, and therefore a 
single deviant point will not be considered evidence that an analytical procedure 
is out-of-control. If, however, two or more points in any five day period are 
found to be more than three sigma away from the long-term mean for that 
parameter, the analytical procedure will be considered out-of-control, and all 
analyses halted until the problem is identified, corrected, and a triplicate 
analysis of that parameter is found to be in control. In cases where two or more 
QC points are found to deviate by between two and three sigma over a five day 
period, the system will be considered under probation, and additional QC 
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checks will be performed. If, over another five day period, performance 
continues to give results greater than two sigma from the mean, the system will 
be considered out-of-control. In all cases where >95% of all QC measurements 
over a given period for a method are within two sigma of the long-term mean 
(or certified range, whichever is smaller), then the system shall be considered in 
control. 

Data collected from inter-laboratory intercomparisons and performance 
evaluation (PE) samples are maintained by the QA officer. In the event that a 
result from such a sample deviates from the acceptance or group mean interval 
reported, the source of the discrepancy will be located, and corrective action will 
be taken. Aliquots of all PE and intercomparison samples will be retained until 
the group results are reported so that the samples may be re-run if necessary. 

4.4.2 Matrix Spike/Duplicate Spike Analysis 

For litigation level QA work, and any new sample matrix/ analyte 
combination, one in every twenty samples will be analyzed with a matrix spike 
and matrix spike duplicate. In this type of analysis, predetermined quantities of 
stock analyte are added to a sample matrix prior to sample extraction or 
digestion and subsequent analysis. Because the nature of such digest is well 
understood in the case of simple total metals digestions, the matrix spike can be 
added to the digest after digestion, but prior to dilution, unless specifically 
disallowed by contract language. This procedure allows initial analysis of 
samples to calculate appropriate spiking levels. 

Percent recovery is calculated for the amount of added analyte detected. 
Spike recoveries of 75-125% (70-130% for MMHg) are considered acceptable. 
The relative percent difference between the samples is calculated and used to 
assess analytical precision (see Duplicate Samples, Section 4.4.4). The 
concentration of the spike should be 2-5 times the expected concentration of the 
analyte in the unspiked media. In general, this means that MS/MSD analyses 
will be performed after the unspiked samples are analyzed, and the 
concentrations calculated. 

For levels of QA other than litigation, the client or project manager will 
specify spiking frequency. 

4.4.3 Duplicate Samples 

Duplicate samples provide information about sampling plus analysis 
precision and accuracy. Duplicate samples may be either true duplicates or split 
samples. True duplicates are two samples collected from a common sampling 
location in two independent sampling events. Ideally, these samples should 
have identical compositions, although in fact, a degree of field variability always 
contributes to the observed difference between duplicates. Split samples are one 
or more sub-samples of a' homogeneous sample. These samples should be 
identical in concentration, and are a direct indicator of analytical-only precision. 
However, in the cases of unhomogenizable samples, such as Hg" contaminated 
soils, splits will be considered as functionally equivalent to field duplicates. The 
frequency of duplicate sample collection and analysis is specified in the contract 
with the client Typically, one duplicate or split sample is performed per twenty 
samples collected, or one per sampling event, whichever is more frequent The 
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relative percent difference (RPD) between the two values is calculated as 2*(Rl
R2)/(Rl+R2). The RPD for sample splits must be <25% at concentrations greater 
than 10 times the MDL to be considered in control. The laboratory has no 
control over field and sampling induced variability, and so the relative precision 
of field duplicates may be viewed as serving informational purposes only. 

Section4.5 
Frontier Geosciences' Quality Control Checks 

4.5.1 QC Samples 

The laboratory uses QC samples to assess validity of the analytical results of 
field samples. QC samples include method blanks, calibration checks, 
performance evaluations, duplicates, and spiked samples. QC samples are 
analyzed in the same manner as field samples, at a frequency described either in 
the individual procedures, or in the contract with the client If the QC sample 
results fall within the acceptance criteria (also detailed in the method or 
prescribed by the client), then the field sample data is considered to be valid or 
acceptable as-is. Unless specified otherwise by the client, the acceptance 
criterion for data based on QC samples is specified in the SOP on Calibration 
Procedures (FGS-001), and in Table 4.3. These criteria are followed per set for 
litigation level QA and per day for research level QA. Of particular importance 
to the client is Frontier's position that a single non-compliant result on a QC 
sample does not automatically invalidate a data set. If the other QA data in the 
same data set is of acceptable quality, and a re-run of the out-of-control sample is 
also of acceptable quality, then the entire data set is considered to be in control 
and acceptable. 

4.5,2 Method Blanks 

A method blank is a sample of reagent water or analytical reagents that 
undergoes the same analytical process as the corresponding field samples. 
Method blanks are used to monitor laboratory performance as well as to detect 
contamination that could have been introduced during the analytical procedure. 
For litigation level work, a minimum of three method blanks are required per 
batch, or one per ten samples, whichever is higher. For research level QA, the 
number of blanks required is determined by the project manager based upon 
historical information on blank values for the same analytical method, and the 
expected concentrations in the samples. All Frontier results will be reported as 
corrected for the mean of the method blanks analyzed with the samples, unless 
previously specified by the contract language. 

4.5.3 Certified Reference Materials (CRM's) 

Frontier maintains the position that matrix equivalent CRM' s are the best 
measure of precision and accuracy, as problems associated with homogeneity 
and spikes not matching the true analyte forms are avoided. Unfortunately, 
CRM' s do not exist for all matrices. Frontier will utilize CRM' s at a rate of 1 per 
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20 samples or 1 per set, whichever is greater, whenever the appropriate matrix is 
available (sedim:ents, tissues, sewage sludge, sea water). 

4.5.4 Interlaboratory Intercomparisons 

For matrices where no CRM' s are available at ambient levels, Frontier will 
endeavor to participate in at least one interlaboratory intercomparison or round 
robin per year. These include low level speciation of Hg, As, and Se in water. In 
addition, Frontier routinely participates in several interlaboratory 
intercomparisons per year, including the EPA's WP series, APG, and USGS. 
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Litigation Level 
QC Requirements for Data Validation 

Table 4.3 

QC Requirement 

all standards, force 
through zero 

continuing calibration 

laboratory duplicate 

method blanksa 

Standard Reference 
Material 
matrix digestion 
MS/MSD 

Minimum Frequency Limits 

min. 4 points/day r > 0.995 

1 per 10 samples 80-120% of initial slope 

1 per 20 samples ± 25% RPD 
@>10xMDL 
a 

3 per batch or 1 per 10 a 
samples,lVbdcheveris 
greater 
1 per dataset a 

1 per 20 samples 75-125% Rec .. 
a 

ongoing precision and as stipulated by 
recovery contract language 

low-level spike recovery as stipulated by 
contract language 

filtration blanks as stipulated by project 
manager 

aNumeric values in corresponding SOPs 
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Section4.6 
Data Reduction, Review, and Verification 

After the data has been acquired, and any necessary calculations performed, 
the initial review is performed by the analyst. Items included in the review 
include: sample identity, peak height verification, instrument calibration, QC 
samples, detection limits, numerical computations, accuracy of transcriptions, 
and compliance with the individual method. For research level QA projects, this 
is the full extent of the formal data review. Screening level data verification is 
dependent upon the project, but is generally less stringent than research level 
data verification. 

On litigation level QA projects, following the analyst's review, the QA officer 
or his/her designate reviews 100% of the raw data, the analyst's chemical 
interpretation and any out-of-control conditions that may be identified by the 
analyst (FGS-038). Additionally, the QA officer examines the QC sample data 
and ensures that the analytical results are within Frontier-prescribed criteria for 
accuracy and precision. Finally, as specified by the client, the data may be 
further reviewed by the client, or by an independent data validator. 

Data verification is part of the review process whereby data is inspected and 
either accepted or rejected based on a set of criteria. Evaluation parameters that 
can be used for validation include, but are not limited to the following: 

a) Performance on SRM's (precision and accuracy) 
b) Calibration data 
c) Specific checks unique to each measurement 

Section4.7 
Data Reporting 

Data is reported using a format specified in the client's contract Data is 
generally reported via US Mail or 2nd day Fed-Ex in tabular form with a case 
narrative and/ or cover letter attached. All of the data, including standard spike 
recoveries, control samples, duplicate analyses, and results from blank analyses, 
is reported along with the sample results in the calculation spreadsheets. 
Samples re-run for reasons of analytical error (i.g. spiked incorrectly, pipetting 
error, aliquot too large or too small, gas flow problem, etc.) will not be 
addressed in the sample report Samples with results that are unaccountable to 
physical, laboratory problems, will be addressed in the sample report. All 
requests for sample re-runs for litigation level work must come within 30 days of 
report submittal. The detection limits of an analytical procedure are reported if 
the analyzed value is less than the detection limit. Footnotes are referenced to 
specific data if an explanation of reported values is required. All the reports are 
signed and transmitted by the project manager or designee. If previously 
negotiated, data may be transmitted via electronic media (diskette, modem, e
mail, fax), and/ or in specific formats (i.e., Excel file, ASOI, etc.). Negotiable 
aspects may include the additional cost of specific computer programs, 
equipment, or on-line services. Our guaranteed tum-around-time for a 
summary data report is four weeks from receipt of the last sample in a set, with 
the full QA report coming no more than two weeks later. Generally a faster 
response time is achieved (1-2 weeks), especially for research level projects. 
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QC Documentation Provided with Frontier Data Packages 
Table 4.4 

Document Abbreviated Package Full Package 

Chain-of-Custody Form archived provided 

Analytical Bench Sheets archived provided 

Sample Prep Logbook archived at client request 

Raw Data archived at client request 

Uncorrected results not provided provided 

Corrected results provided provided (unless specified) 

QCdata summary complete 

Case narrative abbreviated complete 

Instrument Logs not provided at client request 

Reagent Prep Logs not provided at client request 

Control Chart data not provided at client request 

Phone/Fax Records not provided at client request 

Data Interpretation at client request at client request 
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Thank you for your time and effort in reading this document. We at Frontier 
Geosciences Inc. realize that technical documents are not always the most 
entertaining papers to read and we are constantly striving to be as succinct and 
readable as possible. Your comments are most welcome and encouraged. Please 
feel free to call, fax or email Beverly A. Heaphey, Quality Assurance Officer, 
with any questions, comments or suggestions. 

phone: (206) 622-6960 
fax: (206) 622-6870 

email: bevh@frontier. wa.com 
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GLOSSARY 

Accuracy: Ensures how close the results are to a true or expected value and can be 
determined by comparing the analysis of a standard or reference sample to its actual value. 

Aliquot: A measured portion of a sample taken for analysis. One or more aliquots make 
up a sample. 

Blind Sample: A type of sample used for quality control purposes, a blind sample is a 
sample submitted to an analyst without their knowledge of its identity or composition. 
Blind samples are used to test the laboratory's expertise in performing the sample analysis. 

CLP: The EPA's Contract Laboratory Program. The CLP provides analytical services to 
the 10 EPA Regions through contracted commercial laboratories. 

Comparability: The extent to which data can be compared between sample locations or 
periods of time within a project, or between projects. 

Completeness: The comparison between the amount of valid data originally planned to be 
collected, versus how much was collected. 

Concentration: Defined as high, medium, or low, and used to determine how much 
volume is collected or the analytical protocol to be followed. 

Data quality objectives (DQOs): Quantitative and qualitative statements describing the 
degree of the data's acceptability to the data user(s). They include indicators such as 
accuracy, precision, representativeness, comparability, and completeness. DQO's specifY 
the quality of the data needed in order to meet the project's goals. The planning process 
for ensuring environmental data are of the type, quality, and quantity needed for decision 
making is called the DQO process. 

Data turnaround time: The maximum length of time allowed for laboratories to submit 
analytical data to EPA in order to avoid liquidated damages. Data turnaround time begins 
at the validated time of sample receipt (VTSR) at the laboratory. 

Detection limit: Applied to both methods and equipment, the lowest concentration of a 
target analyte that a given method or piece of equipment can reliably ascertain and report 
as greater than zero. 

Duplicate sample: Used for quality control, two samples taken at the same time from, 
and representative o:t: the same site that are carried through all assessment and analytical 
procedures in an identical manner. Duplicate samples are used to measure natural 
variability as well as the 
precision of a method, monitor, and/or analyst. More than two duplicate samples are 



referred to as replicate samples. 

Equipment or rinsate blank: Used for quality control, types of field blanks used to 
check specifically for carryover contamination from reuse of the same sampling equipment 
(see field blank). 

Field blank: Used for quality control, a field blank is a "clean" sample (e.g., distilled 
water) that is otherwise treated the same as other samples taken from the field. Field 
blanks are submitted to the analyst along with all other samples and are used to detect any 
contaminants that may be introduced during sample collection, storage, analysis, and 
transport. 

Fraction: A specific subunit of an analytical protocol. For example, for low/medium 
organics, the fractions are volatiles, semivolatiles, and pesticides/ Aroclors. 

Instrument detection limit: The lowest concentration of a given substance or analyte 
that can be reliably detected by analytical equipment or instruments (see also detection 
limit). 

Matrix: A matrix is a specific type of medium, such as water, soil, or sediment, in which 
the analyte of interest may be contained. 

Method detection limit (MDL): The MDL is the lowest concentration of a given 
substance or analyte that can be reliably detected by an analytical procedure (see detection 
limit). 

Precision: The degree of agreement among repeated measurements of the same 
characteristic. It may be determined by calculating the standard deviation, or relative 
percent difference, among samples taken from the same place at the same time. 

Preservative: A chemical added to inorganic and volatile water samples to maintain the 
integrity of the sample. Some common preservatives include nitric acid, hydrochloric acid, 
and sodium hydroxide. 

Quality Assurance (QA): Refers to the overall management system which includes the 
organization, planning, data collection, quality control, documentation, evaluation, and 
reporting activities of a particular project. QA is designed to ensure that a product or 
service meets defined standards of quality with a stated level of confidence. -

Quality Assurance Project Plan (QAPP): A formal written document describing the 
detailed quality control procedures that will be used to achieve a specific project's data 
quality requirements. 

Quality Control (QC): Refers to the routine technical activities designed to measure 
quality and limit error in a product or service. Since errors can occur in either the field, the 



laboratory, or the office, QC must be part of each of these functions. 

Quality Control (QC) Samples: Samples used to estimate the precision and accuracy of 
analytical results in the field and in the laboratory. 

Representativeness: The extent to which measurements actually represent the true 
environmental condition or population at the time a sample was collected. 

Sample: A single, discrete portion of the environment collected from a specified physical 
location at a specific time. The single sample may be placed in multiple vessels. 

·Sample container: The individual bottle that contains the sample or an aliquot of the 
sample. The type of sample container varies for different sample fractions and 
concentrations. 

Sample custody: Legal possession of and responsibility for a sample. Documentation of 
sample custody is maintained on the chain-of-custody part of the traffic report or packing 
list. The sample is in your custody if any of the following criteria are met: 1) the sample is 
in your possession or is in your view after being in your possession, 2) the sample was in 
your possession and then locked up or sealed to prevent tampering, or 3) you have placed 
the sample in a secured area. 

Sample label: Taped or adhesive labels that provide the sample numbers to be assigned to 
the samples. 

Sample number: The sample number from the sample label that identifies the sample or 
an aliquot of the sample. 

Spiked samples: Used for quality control, a sample to which a known concentration of 
the target analyte has been . added. When analyzed, the. difference between an 
environmental sample and the analyte's concentration in a spiked sample should be 
equivalent to the amount added to the spiked sample. 

Split sample: Used for quality control, a split sample is one that has been equally divided 
into two or more subsamples. Splits are submitted to different analysts or laboratories and 
are used to measure the precision of the analytical methods. 

Standard deviation(s): Used in the determination of precision, the most common 
calculation used to measure the range of variation among repeated measurements. The 
standard deviation of a set of measurements is expressed by the positive square root ofthe 
variance of the measurements. 


